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NOVEL ANILIDE COMPOUNDS AND DRUGS CONTAINING THE SAME 

Technical Field 

The present invention relates to a novel anilide compound 
and a pharmaceutical composition containing the same. More 
specifically, the invention relates to a compound represented 
by the general formula is 



represents a divalent residue of benzene with a 
substituent { s ) , heterocycle-condensed benzene which may or 
may not have a substituent, pyridine which may or may not have 
a substituent, cyclohexane or naphthalene 




N 



wherein 




or 



Ar represents an aryl group which may or may not have a 
substituent; 

X represents -NH-, oxygen atom or sulfur atom; 

Y represents -NR 4 -, oxygen atom, sulfur atom, sulfoxide or 

sulfone; 

Z represents single bond or -NR 5 - ; 

R 4 represents hydrogen atom, a lower alkyl group, an aryl group 
or a silylated lower alkyl group which may or may not have a 
substituent; 

R 5 represents hydrogen atom, a lower alkyl group, an aryl group 
or a silylated lower alkyl group which may or may not have a 
substituent; and 

n represents an integer of 0 to 15; 

a salt thereof or a solvated compound thereof and 
pharmaceutical compositions comprising these compounds. 

Background of the Invention 

Following the transfer of the (Japanese) dietary life 
to European-style diets comprising high calorie and high 
cholesterol due to the improvement of the living standard and 
the increase of the ratio of aged people in the (Japanese) 
population, hyper lipidemia and arteriosclerotic diseases 
caused by hyperlipideraia have increased in number rapidly in 
recent years. The increase of these diseases is now one of 
the social problems (in Japan). Conventional pharmaceutical 
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treatment of hyperlipidemia and arteriosclerosis has mainly 
targeted the reduction of lipid in blood as the etiology thereof. 
The treatment has never targeted arteriosclerotic lesions of 
themselves. Acyl coenzyme A cholesterol acyltransf erase 
( AC AT ) is the enzyme to catalyze the synthesis of cholesterol 
ester from cholesterol to play a significant role in the 
cholesterol metabolism and absorption in gastrointestinal 
tract . It is suggested that the inhibition of ACAT esterif ying 
free cholesterol in the epidermal cell of small intestine works 
to inhibit cholesterol absorption from intestinal lumen and 
that the inhibition of cholesterol ester generation in liver 
owing to ACAT inhibition suppresses VLDL secretion from liver 
into blood stream, with the resultant action to decrease blood 
cholesterol. It is considered that many of conventional ACAT 
inhibitors function as anti-lipidemia agents to exert the 
action of decreasing blood cholesterol by allowing the 
inhibitors to react with the ACAT enzyme in small intestine 
and liver. 

As ACAT inhibitors, for example, USP 4,716,175 describes 
2,2 dimethyl-N-(2,4,6-trimethoxyphenyl)dodecanamide; and EP 
372, 445 describes N'- ( 2 , 4 -dif luorophenyl ) -N- [ 5- ( 4 , 5 - 
diphenyl-lH-imidazol«2-ylthio)pentyl]-N-heptyl urea in the 
specification. However, many of these conventional ACAT 
inhibitors as ant i- hyperlipidemia agents principally work to 
decrease blood cholesterol and are administered at large doses 
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to permit sufficient: exertion of the action. Due to the 
emergence of side effects including intestinal bleeding, 
intestinal disorders, diarrhea and liver disorders at high 
frequencies at clinical test stages, accordingly, the 
development of these agents for clinical practice has been very 
difficult. 

Arteriosclerosis is a disease essentially involving 
unique features of hypertrophy of inner vascular membrane and 
lipid accumulation. Recent research works indicate that 
suppression of macrophage foaming essentially functioning for 
the formation of arteriosclerotic lesions possibly 
degenerates arteriosclerotic lesions . Macrophage-derived 
foam cell (storing cholesterol ester as lipid droplet inside 
the cell) is observed in arteriosclerotic lesions. It is 
indicated that macrophage foaming is deeply involved in the 
progress of the disease. Additionally, it is reported that 
ACAT activity is elevated in the wall of blood tubes in 
arteriosclerotic lesions, indicating that cholesterol ester 
is accumulated in the wall of blood tubes (Gyres, P. J. et al. , 
Exp. Mole. Pathol., &&, 329-339 (1986)). 

Due to the inhibition of cholesterol esterif ication by 
ACAT inhibitors, free cholesterol is generated inside cells 
and is then eliminated with high-density lipoprotein (HDL) to 
be transferred to and metabolized in liver (reverse transfer 
by HDL) . It is suggested that the accumulation of cholesterol 
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in diseased sites is thereby suppressed. Consequently, direct 
anti-arteriosclerotic action is exerted. A report tells that 
ACAT includes two sub-types, namely an ACAT type present in 
small intestine and an ACAT type, present in vascular wall 
(Quinoonen, P. M. et al., Biocheiru, 22, 7344-7350 (1988)). 
Conventional research works on ACAT inhibitors have mostly been 
carried out by using the ACAT type present in small intestine 
and liver (Tomoda, H. et al., J. Antibiotics 12, 148-153 (1994)). 
Based on the assumption that a pharmaceutical agent selectively 
inhibiting the ACAT type which presents in vascular wall may 
work as a therapeutic agent of arteriosclerosis with less side 
effects, the present inventors have synthetically produced 
such inhibitors and have carried out examinations on them. 

Dis closure of t he Inven t i on 

So as to attain the object, the inventors have made 
investigations. Consequently, the inventors have found that 
a compound represented by the general formula is 




•Ar 



(!) 



wherein 




5 



represents a divalent residue of benzene with a 
substituent(s) , heterocycle-condensed benzene which may or 
may not have a substituent, pyridine which may or may not have 
a substituent, cyclohexane or naphthalene 
or 



Ar represents an aryl group which may or may not have a 
substituent; 

X represents -NH-, oxygen atom or sulfur atom; 

Y represents -NR 4 ~, oxygen atom, sulfur atom, sulfoxide or 

sulfone; 

Z represents single bond or -NR 5 ~; 

R 4 represents hydrogen atom, a lower alkyl group, an aryl group 
or a silylated lower alkyl group which may or may not have a 
substituent; 

Rs represents hydrogen atom, a lower alkyl group, an aryl group 
or a silylated lower alkyl group which may or may not have a 
substituent ; and 

n represents an integer of 0 to 15; 

a salt thereof or a solvated compound thereof exerts an 
excellent ACAT inhibitory action. Thus, the invention has 
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been achieved* 

The inventors have found that the inventive compounds 
exert ACAT inhibitory actions in an organ-specific manner and 
an action inhibiting the transfer of intra-cellular 
cholesterol and that the inventive compounds are particularly 
useful as anti-hyperlipidemia agents with an excellent action 
to reduce cholesterol in blood and as a prophylactic and 
therapeutic agent of arteriosclerosis with an action to 
suppress macrophage foaming. 

Thus, the compound represented by the general formula 
I, a salt thereof or a solvated product thereof is provided 
in accordance with the invention. 

Additionally, the invention provides pharmaceutical 
compositions comprising the compound represented by the 
general formula I, a salt thereof or a solvated product thereof, 
together with carriers pharmaceutic ally acceptable. 

Still additionally, the invention provides the 
compounds shown as the above formula I, salts thereof or 
solvated compounds thereof, and ACAT inhibitors, agents 
inhibiting intra-cellular cholesterol transfer, blood 
cholesterol-reducing agents, or macrophage foaming- 
suppressing agents. In other words, the invention provides 
therapeutic and prophylactic agents of diseases including 
hyper lip id emia , arter ioscleros is , arterioscleros is of 
carotid and cerebral arteries, cerebrovascular diseases, 
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ischemic cardiac diseases , coronary arteriosclerosis, 
nephrosclerosis , arteriosclerotic nephrosclerosis , 

arteriocapillary sclerotic nephrosclerosis , malignant 
nephrosclerosis, ischemic intestinal diseases, acute 
mesenteric blood tube occlusion, chronic intestinal angina, 
ischemic colitis, aortic aneurysm and occlusive 
arteriosclerosis (ASO) . 

As compounds similar to the compound of the formula I, 
3 - ( benzothiazol-2 -ylthio ) -N- ( phenyl ) propanamide and 3 - 
( benzoxazol~2 -ylthio ) -N- ( phenyl ) propanamide are disclosed 
in J. Chem. Eng. Data, 21, 207 (1982) and Fungitsidy, Ed. 
Melnilov, N. N. Izd. FanUzb. SSR: Tashkent, USSR. 82-88 (1980), 
respectively. However, it has absolutely never been known 
that these compounds exert ACAT inhibitory actions. 

Best Mode for Ca rrying out the Invention 

Preferable examples of the compound represented by the 
general formula I in accordance with the invention include a 
compound represented by the following formula II, a salt 
thereof or a solvated product thereof, and a compound 
represented by the following formula III, a salt thereof or 
a solvated product thereof: 




on 
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wherein 




represents a divalent residue of benzene with a 
substituent(s) , heterocycle-condensed benzene which may or 
may not have a substituent, pyridine which may or may not have 
a substituent , cyclohexane or naphthalene 



X represents -NH-, oxygen atom or sulfur atom; 

Y represents ~NR 4 -, oxygen atom, sulfur atom, sulfoxide or 

sulfone; 

Z represents single bond or -NR 5 - ; 

R lf R 2 and R 3 may be the same or different and represent hydrogen 
atom, a lower alkyl group, a lower alkoxyl group, halogen atom, 
hydroxy 1 group, phosphate group, sulfonamide group, or amino 
group which may or may not have a substituent; otherwise, any 
combination of two of R x , R2 and R 3 represents an alkylene dioxy 
group ; 

R 4 represents hydrogen atom, a lower alkyl group, an aryl group 



or 
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or a silylated lower alkyl group which may or may not have a 
substituent; 

R 5 represents hydrogen atom, a lower alkyl group, an aryl group 
or a silylated lower alkyl group which may or may not have a 
s ubs t i t u en t ; a nd 

n represents an integer of 0 to 15; 



R 8 R 1 



wherein 

X represents -NH-, oxygen atom or sulfur atom; 

Y represents -NR 4 ~, oxygen atom, sulfur atom, sulfoxide or 

sulfone; 

Z represents single bond or -NR 5 -; 

R lf R2 and R 3 may be the same or different and represent hydrogen 
atom, a lower alkyl group, a lower alkoxyl group, halogen atom, 
hydroxyl group, phosphate group, sulfonamide group, or amino 
group which may or may not have a substituent; otherwise, any 
combination of two of R lf R 2 and R 3 represents alkylene dioxy 
group ; 

R 4 represents hydrogen atom, a lower alkyl group, an aryl group 
or a silylated lower alkyl group which may or may not have a 
substituent; 
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R 6 , R 7 and R 8 may be the same or different and represent hydrogen 
atom, a lower alkyl group which may or may not have a substituent , 
a lower alkoxyl group which may or may not have a substituent, 
halogen atom, hydroxyl group, carboxyl group, an 
alkoxycarbonyl group which may or may not have a substituent, 
an alkylcarbonyloxy group which may or may not have a 
substituent, an alkylcarbonyl group which may or may not have 
a substituent, carbamoyl group which may or may not have a 
substituent, a hydroxyalkyl group, phosphate group, cyano 
group, nitro group, sulfonamide group, amino group which may 
or may not have a substituent, an aminoalkyl group which may 
or may not have a substituent, or a heterocyclic residue; 
otherwise, any combination of two of R 6 , R 7 and R 8 represents 
an alkylene dioxy group, provided that R 6 , R 7 and R 8 never 
simultaneously represent hydrogen atom; 



n represents an integer of 0 to 15. More preferable is a 
compound represented by the following general formula IV, a 
salt thereof or a solvated product thereof: 



and 




O R3 




CttO 



wherein 



represents 
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or 




X represents -NH-, oxygen atom or sulfur atom; 

Y represents -NR 4 -, oxygen atom, sulfur atom, sulfoxide or 

sulfone; 

Z represents single bond or -NRs-; 

R lf R 2 and R 3 may be the same or different and represent hydrogen 
atom, a lower alkyl group, a lower alkoxyl group, halogen atom, 
hydroxyl group, phosphate group, sulfonamide group, or amino 
group which may or may not have a substituent; otherwise, any 
combination of two of R ir R 2 and R 3 represents an alkylene dioxy 
group ; 

R 4 represents hydrogen atom, a lower alkyl group, an aryl group 
or a silylated lower alkyl group which may or may not have a 
substituent; 

R 5 represents hydrogen atom, a lower alkyl group, an aryl group 
or a silylated lower alkyl group which may or may not have a 
substituent; 

Rg, R 10 , R/, R 10 ', R 9 ", R 10 ", R</"f and R 10 '" may be the same or 
different and represent hydrogen atom, a lower alkyl group 
which may or may not have a substituent, a lower alkoxyl group 
which may or may not have a substituent, halogen atom, hydroxyl 
group, carboxyl group, an alkoxycarbonyl group which may or 
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may not have a substituent, an alkylcarbonyloxy group which 
may or may not have a substituent, an alkylcarbonyl group which 
may or may not have a substituent, carbamoyl group which may 
or may not have a substituent, a hydroxyalkyl group, phosphate 
group, sulfonamide group, amino group which may or may not have 
a substituent, an aminoalkyl group which may or may not have 
a substituent, or a heterocyclic residue; otherwise, any 
combination of two thereof represents an alkylene dioxy group; 
and 

n represents an integer of 0 to 15. 

Ar in the general formula I represents an aryl group which 
may or may not have a substituent; a specifically preferable 



wherein R x , R^, and R 3 may be the same or different and represent 
hydrogen atom, a lower alkyl group, a lower alkoxyl group, 
halogen atom, hydroxy 1 group, phosphate group, sulfonamide 
group, or amino group which may or may not have a substituent; 
otherwise, any combination of two of R lf and R 3 represents 
an alkylene dioxy group. 

The following group in the general formula I 



group is the following group: 




R1 
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represents a divalent residue of benzene with a 
substituent (s ) , heterocycle-condensed benzene which may or 
may not have a substituent, pyridine which may or may not have 
a substituent, cyclohexane or naphthalene , or 



A divalent residue of benzene with a substituent preferably 
includes the group represented by the following formula: 



wherein R 6 , R 7 , and R 8 may be the same or different and represent 
hydrogen atom f a lower alkyl group which may or may not have 
a substituent, a lower alkoxyl group which may or may not have 
a substituent , halogen atom, hydroxyl group, carboxyl group, 
an alkoxycarbonyl group which may or may not have a substituent, 
an alkylcarbonyloxy group which may or may not have a 
substituent, an alkylcarbonyl group which may or may not have 
a substituent, carbamoyl group which may or may not have a 
substituent, a hydroxyalkyl group, phosphate group, cyano 
group, nitro group, sulfonamide group, amino group which may 



H 
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or may not have a substituent, an aminoalkyl group which may 
or may not have a substituent, or a heterocyclic residue; 
otherwise, any combination of two of R 6 , R 7f and R 8 represents 
alkylene dioxy group, provided that R 6 , R 7 , and R 8 never 
simultaneously represent hydrogen atom. 

A divalent residue of heterocycle-condensed benzene 
which may or may not have a substituent preferably includes 
the group represented by the following formula: 



wherein R 6 and R 7 may be the same or different and represent 
those described above; the ring B represents a saturated or 
unsaturated heterocyclic group with at least one oxygen atom, 
nitrogen atom or sulfur atom in a 5- to 7-membered ring 
condensed with benzene ring. 

A divalent residue of pyridine preferably includes the 
group represented by the formula: 
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or 




wherein R 9 , R 10 , R 9 ', R 10 ', Rg", Rio"/ R/"r and R 10 "' may be the same 
or different and represent hydrogen atom, a lower alkyl group 
which may or may not have a substituent, a lower alkoxyl group 
which may or may not have a substituent, halogen atom, hydroxyl 
group, carboxyl group, an alkoxycarbonyl group which may or 
may not have a substituent, an alkylcarbonyloxy group which 
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may or may not have a substituent, an alkylcarbonyl group which 
may or may not have a substituent, carbamoyl group which may 
or may not have a substituent, a hydroxyalkyl group, phosphate 
group, sulfonamide group, amino group which may or may not have 
a substituent, an aminoalkyl group which may or may not have 
a substituent, or a heterocyclic residue? otherwise, any 
combination of two thereof represents an alkylene dioxy group. 

The aryl group in R 4 and R 5 is preferably phenyl group, 
naphthyl group and the like; and these aryl groups may or may 
not have the substituents described above. 

The lower alkyl group represented by each symbol in the 
general formula I preferably includes a linear or branched 
alkyl group with one to 15 carbon atoms, preferably one to 10 
carbon atoms and more preferably one to 6 carbon atoms. For 
example, the lower alkyl group is preferably methyl group, 
ethyl group, n-propyl group, iso-propyl group, n-butyl group, 
iso-butyl group, tert-butyl group, n-pentyl group, n-hexyl 
group or the like. As the lower alkoxyl group, preference is 
given to an alkoxyl group comprising alkyl groups such as those 
described above. The alkoxycarbonyl group preferably 
contains the alkoxyl groups described above. The 
alkylcarbonyloxy group preferably contains the lower alkyl 
groups described above. The alkylcarbonyl group preferably 
contains the lower alkyl groups described above. 

Additionally, the lower alkyl groups, the lower alkoxyl 



18 



groups , the alkoxycarbonyl groups, the alkylcarbonyloxy 
groups, the alkylcarbonyl groups or the carbamoyl groups may 
or may not have substituents. These substituents may work as 
alternative substituents for each other; for example, alkoxy 
lower alkyl group, alkoxyalkoxyl group, lower 
alkoxyalkoxycarbonyl groups , alkoxycarbonyl-substituted 
alkyl group, alkoxycarbonyl-substituted alkoxyl group, 
alkoxycarbonyl-substituted alkoxycarbonyl group may be 
possible. 

Still additionally, other substituents include for 
example halogen atoms such as chlorine atom and fluorine atom, 
hydroxy 1 group, silyl groups such as trimethylsilyl group, 
dimethyl t-butylsilyl group, and dimethylphenylsilyl group, 
saturated or unsaturated heterocyclic residues containing one 
or two or more oxygen atoms, nitrogen atoms or sulfur atoms 
in the ring thereof, such as oxethanyl group, tetrahydrofuryl 
group and pyrrolidinyl group. The alkylene dioxy group 
preferably contains a linear or branched alkylene group with 
one to 6 carbon atoms. 

The halogen atom is preferably fluorine atom, chlorine 
atom, bromine atom or iodine atom or the like. The amino group 
may or may not be substituted with one or two substituents. 
The substituents for the amino group preferably include lower 
alkyl groups such as those described above, aryl groups such 
as phenyl group and naphthyl group, and aralkyl groups such 
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as benzyl group and phenethyl group; and the aromatic rings 
thereof may or may not be substituted with lower alkyl groups 
and lower alkoxyl groups such as those described above, 
additionally. Furthermore, two of the substituents for the 
amino group together may form a 5- to 7 -member ed ring which 
may or may not contain oxygen, sulfur or nitrogen. The 
heterocyclic residues are preferably of a monocycle, a 
polycycle or a condensed ring comprising a 5- to 7 -member ed 
ring, saturated or unsaturated, containing one or two 
hetero-atoms , preferably one to four hetero-atoms such as 
oxygen atom, nitrogen atom or sulfur atom; and these 
heterocyclic residues may or may not be substituted with the 
lower alkyl groups, the lower alkoxyl groups, the alkylene 
dioxy groups, halogen atom, the amino group, and substituted 
amino groups. The heterocyclic residues include for example 
tetrazolyl group, 2-, 4- or 5-imidazolyl group, 3- or 4- 
pyrazolyl group, 2-, 4- or 5-oxazolyl group, 2-, 4- or 5- 
thiazolyl group, oxazolin-2-, 4- or 5-yl group, [1,3]- 
dioxylan-2- or 4-yl group, and these heterocyclic residues 
substituted with lower alkyl groups such as methyl group and 
ethyl group. 

The acid addition salt of the compound I in accordance 
with the invention includes for example salts thereof with 
inorganic acids, such as hydrochloride salt, sulfate salt, 
nitrate salt, and phosphate salt, and salts thereof with 
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organic acids , such as methanesulf onate salt, maleate salt f 
furaarate salt and citrate salt. 

Additionally/ the solvated product thereof is prepared 
by adding solvents used for the production and purification 
thereof, for example water and alcohol , to the compound I, with 
no specific limitation, as long as the solvated product never 
disadvantageously affects the ACAT inhibitory action* The 
solvated product is preferably a hydrated product thereof. 

The invention relates to the compound represented by the 
general formulae 1, II, III or IV, a salt thereof or a solvated 
product thereof, and a pharmaceutical composition comprising 
the same and a pharmaceutically acceptable carrier. More 
specifically, the invention relates to a pharmaceutical 
composition as ACAT inhibitor, intra-cellular cholesterol 
transfer inhibitory agent, blood cholesterol-reducing agent, 
or macrophage f oaming-suppressing agent. Still furthermore, 
the invention relates to a pharmaceutical composition as a 
prophylactic and therapeutic agent of hyperlipidemia, 
arteriosclerosis, cerebrovascular diseases , ischemic cardiac 
disorders, ischemic colon disorders or aortic aneurysm. 

Still additionally, the invention relates to a method 
for therapeutically treating diseases due to ACAT, intra- 
cellular cholesterol transfer, blood cholesterol or 
macrophage foaming and a method for therapeutically treating 
hyperlipidemia, arteriosclerosis, cerebrovascular diseases, 
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ischemic cardiac disorders, ischemic colon disorders or aortic 
aneurysm, comprising administering a therapeutically 
effective dose of the compound represented by the general 
formula I, II, III or IV, a salt thereof or a solvated product 
thereof. 

Still more additionally, the invention relates to the 
use of the compound represented by the general formula I, II, 
III or IV, a salt thereof or a solvated compound thereof for 
producing an ACAT inhibitor, an agent inhibiting intra- 
cellular cholesterol transfer, an agent reducing blood 
cholesterol, or an agent suppressing macrophage foaming and 
the use thereof for therapeutically treating hyperlipidemia, 
arteriosclerosis, cerebrovascular diseases , ischemic cardiac 
disorders, ischemic colon disorders or aortic aneurysm. 

The compound I can be produced by a variety of known 
methods, with no specific limitation* The compound I can be 
produced for example by the following steps . 
1 . Process of producing compound with Z representing single 
bond 

(1) Following the reaction scheme described hereinbelow, 
reaction of carboxylic acid represented by the general formula 
V or a reactive derivative thereof, for example acid halide, 
with amine represented by the general formula VI generates an 
amide derivative represented by the general formula VII. 
Reaction of the resulting compound represented by the general 



22 



formula VII with a compound represented by the general formula 

VIII can generate the objective compound I' with Z representing 
single bond: 

o 

Rn— <pH2>n — C— R 12 + H 2 N— Ar 
(V) (V!) 

o 

^ R ir - (CH^n — q — N-Ar 




(!') 

wherein R 1X represents an elimination group; and R 12 represents 
a residue of a reactive derivative of hydroxyl group or carboxyl 
group . 

A general method for peptide synthesis is applicable to 
the reaction of the compound V with the compound VI. R 13L in 
the general formula V is preferably halogen atom such as 
chlorine atom and bromine atom; and the residue of a reactive 
derivative as represented by R 12 is preferably an acid anhydride 
residue of mesyl acid, tosyl acid, acetic acid and pivalic acid. 
For example, the two compounds react together in the presence 



23 



of a condensing agent in a solvent whereby the objective 
compound can be recovered. As the condensing agent, use may 
be made of for example l-(3'-dimethylaminopropyl)-3- 
ethylcarbodiimide (WSC ) and 1 , 3-dicyclohexylcarbodiimide 
(DCC), singly or in combination with 1-hydroxybenzotriazole 
(HOBt) and N-hydroxysuccinimide (HOSu). As the solvent , use 
can be made of for example dimethyl formamide, methylene 
chloride, chloroform, tetrahydrof uran and toluene, singly or 
in combination thereof, with no specific limitation. 

The reaction varies, depending on the raw materials to 
be used; the reaction proceeds generally at 0 to 100 °C, 
preferably around ambient temperature, for one to 30 hours, 
preferably 10 to 20 hours. When a highly reactive carboxylic 
halogenide is used as the compound V, the compound V is allowed 
to react with the compound VI in the presence of bases, for 
example triethylamine, 4-dimethylaminopyridine or N- 
methylmorpholine by general methods. 

The starting compounds V and VI are known compounds ; the 
compound V can be produced by a method comprising oxidizing 
haloalkyl alcohol with Jones reagents and the like, while the 
compound VI can be produced by a method comprising subjecting 
a nitrobenzene derivative to a reductive reaction including 
contact reduction to prepare a corresponding aniline 
derivative. 

The reaction of the compound VII thus recovered by the 
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aforementioned methods with the compound VI 1 1 can be progressed 
in the presence or absence of bases in a solvent . As the solvent , 
use may be made of those described above , including bases for 
example inorganic bases including alkali metal hydroxides such 
as sodium hydroxide and potassium hydroxide, alkali metal 
carbonates such as sodium carbonate and potassium carbonate, 
and alkali metal hydrogen carbonates such as sodium hydrogen 
carbonate and potassium hydrogen carbonate; and organic bases 
such as pyridine, triethylamine, N,N-diisopropylethylamine, 
N-methylmorpholine, and N,N-dimethylaniline. 
(2) Following the reaction represented by the following 
scheme, the compound represented by the general formula VIII 
is allowed to react with free carboxylic acid or an inactive 
carboxylic acid form as the compound represented by the general 
formula V, to recover a carboxylate derivative represented by 
the general formula IX. The resulting compound represented 
by the general formula IX or a reactive derivative thereof, 
for example an acid halide, is allowed to react with an aniline 
derivative represented by the general formula VI , to generate 
the objective compound I' with Z representing single bond: 
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o 

YH + Rl1 -{CH2)n— c-R 12 

N 



GO- 

(V) 



(VIII) 

X 
N 

(IX) 



Y— (CH 2 )n-C— R 12 



H 2 N Ar (VI) 



(3C ^ — y — <cH2)n — tt - ^ 



( I' ) 



wherein R n represents an elimination group and R 12 represents 
a residue of a reactive derivative of hydroxyl group or carboxyl 
group . 

The reaction of the compound VIII with the compound V 
can be facilitated by the second step described above in ( 1 ) . 
The reaction is progressed by using potassium hydroxide as the 
base and ethanol as the solvent, preferably. The reaction of 
the compound VI with the compound III can be facilitated by 
the first step described above in (1)* If necessary, R 12 in 
the compound IX can be modified as a reactive derivative residue, 
prior to the reaction. 
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2. Process of producing compound I" with Z representing 
-NH-. 

The compound represented by the general formula I wherein 
Z represents -NH- can be produced by a variety of methods . The 
compound can be produced by the method represented by the 
following reaction scheme* 



R 10 -<CH 2 )n N=C=0 + h 2 N Ar 

W (V!) 

o 
i! 

Rn— (CH 2 )n £j— C— jvj-Ar 



S~T~\ (X!) 

^ v A J^ # — Y — (CH2)n — H~ c— W~ Ar 



By allowing an isocyanate derivative represented by the 
general formula X to react with an aniline derivative 
represented by the general formula VI , a urea derivative 
represented by the general formula XI can be recovered. 

By allowing the compound VIII to react with the resulting 
urea derivative, the objective compound I" with Z representing 
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-NH- can be recovered. 

As regards the reaction of the compound X with the 
compound VI at the first step, reaction of one to 2 equivalents 
of the compound VI with one equivalent of the compound X in 
a solvent can yield the compound XI. As the solvent, 
preferably, use is made of for example methylene chloride, 
chloroform, ether, tetrahydrof uran, toluene, xylene, and 
dimethyl formamide, with no specific limitation. The reaction 
progresses at 0 °C to the boiling point of the solvent used, 
over one to 24 hours. 

The isocyanate derivative represented by the general 
formula X is a known compound and can be produced, for example 
by a method comprising allowing the carboxylic acid as the 
compound X to react with diphenylphosphoryl azide in the 
presence of a base (the method by Shioiri et al. ) and a method 
en route of acid azide prepared by allowing an acid halide as 
the compound V to react with sodium azide. 

The reaction of the compound XI with the compound VIII 
can be facilitated according to the second step of the reaction 
1.1. 

The intermediates and objective compounds as recovered 
in the individual reactions can be isolated and purified by 
purification methods routinely used in synthetic organic 
chemistry, for example filtration, extraction, rinsing, 
drying, concentration, recrystallization, and various 
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chromatographic means. Furthermore, the intermediates can be 
subjected, with no purification, to next reaction. 

The resulting compound I can be modified as an acid 
addition salt in a conventional manner. 

Alternatively, solvated products thereof with solvents 
such as reaction solvent and recrystallization solvent, 
specifically hydrated product thereof, may also be recovered. 

Specific examples of the compounds recovered by the 
production methods are shown in Tables 1, 2, 3, 4, 5, 6, 7 and 
8. 
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[Table 1] 



( A (CH2)n— Z-C-N-Ar 

x N H 



(I) 



Example 
No. 



X 



n 



Ar 




0 



2s 6— diisopropylphenyl 



0 



2s 6— diisopropylphenyl 




0 



2s 6— diisopropylphenyl 




0 



2s 6— diisopropylphenyl 




NH 



2s 6— diisopropylphenyl 



N- 




NH 



2 N 6— diisopropylphenyl 




0 



2s 6— diisopropylphenyl 



8 




0 



8 



2s 6— diisopropylphenyl 




0 



2 N 6— diisopropylphenyl 



1 0 




O 



2s 6— diisopropylphenyl 



1 1 



Me 




0 



2^ 6— diisopropylphenyl 



1 2 




0 



2s 6— diisopropylphenyl 



* : Single Bond 
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[Table 2] 



Example 
No. 




X 


Y 


z 


n 


Ar 


1 3 


Me 


0 


S 


* 


5 


2 N 6 —diisopropylphenyl 


1 4 


Me 

rV 


0 


s 


* 


5 


2 S 6— diisopropylphenyl 


1 5 


\A 


0 


NR* 




5 


2 N 6 —diisopropylphenyl 


1 6 




0 


NMe 




5 


2 N 6— diisopropylphenyl 


1 7 


(TV 
kA 


0 


NH 


* 


5 


2 N 6— diisopropylphenyl 


1 8 




0 


NH 


* 


5 


2 N 6 — diisopropylphenyl 


■i rv 

1 9 


kA 


0 


NH 


* 


5 


2 N 6— diisopropylphenyl 


2 0 


cc 


0 


NH 


* 


5 


2 N 6 — diisopropylphenyl 


2 1 


a 


S 


S 


* 


5 


2 N 6— diisopropylphenyl 


2 2 


OH 


U 


s 


* 


5 


2 N 6— diisopropylphenyl 


2 3 


AHA 

OAc 


U 


s 




5 


2 X 6— diisopropylphenyl 


2 4 


COOMe 


n 
\j 


Q 
O 




c 

Q 


2 N 6 -"diisopropylphenyl 


2 5 


COOH 


0 


s 




5 


2 S 6— diisopropylphenyl 



* : Single Bond 

R=fc : dimethylphenylsilylmethyl 
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[Table 3] 





Example 
No. 




X 


Y 


z 


n 


Ar 




2 6 


CH 2 OH 


0 


s 




5 




6 — diisopropylplienyl 




2 7 


CH 2 NMe 2 


0 


s 




5 


2 


fi — diion'nrn'nvTnliP'nvl 




2 8 


oc 

NMe 2 


0 


s 


* 


5 




6 — diisopropylphenyl 




2 9 




0 


s 


* 


5 


2 N 


6 — diisopropylphenyl 




3 0 


(TV 


0 


s 


* 


5 


<> 
**\ 


B — diisonronvlnhenvl 


, : a ;l 
: ; 

; 

• ft 


3 1 




0 


s 




8 


2 


6 — diisonronvlnhenvl 


i.V'i 

: ssr 


3 2 




0 


s 


* 


5 




ft — diisonronvlnhenvl 


I I !^ 
.[;>!. 


3 3 




0 


s 




8 




6 — diisopropylphenyl 


*: ku;* 

: > 


3 4 




0 


s 


* 


5 


2. 


6 — diisopropylphenyl 




3 4 


XT 


0 


s 


* 


5 


2. 


6 — diisopropylphenyl 




3 6 


jOC 

HOH 2 C^^- 


0 


s 




5 


2 N 


6 — diisopropylphenyl 




3 7 


XX 

Me 2 NH 2 U 


0 


s 




5 


2. 


6 — diisopropylphenyl 




3 8 


XT 


0 


s 


* 


5 


2, 


6 — diisopropylphenyl 




3 9 




0 


s 


* 


5 


2, 


6 — diisopropylphenyl 



* : Single Bond 
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[Table 4] 



Example 
No. 




X 


Y 


z 


n 


Ar 


4 0 


XX 


0 


s 


* 


5 


2^ 6 — diisopropylphenyl 


4 1 


LA 


0 


s 




5 


2 N 6— diisopropylphenyl 


42 




0 


s 


* 


5 


2> 6 —diisopropylphenyl 
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0 


s 




5 


2 N 6— diisopropylphenyl 


4 4 


XX 


0 


s 




5 


2 S 6— diisopropylphenyl 


4 5 


XX 


0 


s 


* 


5 


2 N 6 — diisopropylphenyl 


4 6 


tic 


0 


s 




5 


2 N 6 — diisopropylphenyl 


4 7 


tic 


0 


s 


* 


5 


2 N 6 —diisopropylphenyl 


4 8 


6: 


0 


s 


* 


5 


2 N 6— diisopropylphenyl 


4 9 


CHoNMeo 


0 


s 




5 


2 N 6 —diisopropylphenyl 


o 0 


NMe 2 

6; 


u 


Q 

o 




0 


2 N 6— diisopropylphenyl 


5 1 




0 


s 




5 


2 N 6— diisopropylphenyl 



* : Single Bond 
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[Table 5] 



Example 
No. 




X 


Y 


z 


n 


Ar 


5 2 


Tet 
i 

& 


o 


s 




5 


^ S o uiisopropyipnenyi 


kJ <J 


COOMe 

be 


s 


s 


:k 


i 

x 


2 N 6 diisopropylphenyl 


R A 


COOMe 


o 


Q 
o 




Q 
O 


2 N 6— diisopropylphenyl 


R R 


COOMe 




G 
o 


-NH~ 


7 


2 N 6— diisopropylphenyl 


5 6 


COOMe 

6c 


0 


so 


-NH- 


7 


2 N 6 — diisopropylphenyl 


5 7 


XX 

Me 2 N^^^ 


0 


s 


-NH- 


7 


2 N 6— diisopropylphenyl 


O O 


COOMe 

6c 


w 


O U 2 




0 


2 N 6 — diisopropylphenyl 


R Q 


COO(CH2) 2 NMe 2 

6: 


n 


Q 

o 


3? 


0 


2 N 6— -diisopropylphenyl 




CONH(CH2)2NMe2 

6c 


o 


Q 
O 






2^ 6 -—diisopropylphenyl 


6 1 


COOMe 

6c 


o 


s 




5 


o ^ c — lT*ifliifYr*fYnViPV!vl 

*±j VJ l»JL JJ.X UU1 VJ IJ JLiCJLLy 1 


6 2 


COOMe 

6c 


0 


s 




5 


2 N 4, 6 — trimethoxy- 
phenyl 



* : Single Bond 
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[Table 6] 



Example 
No. 

6 3 




X 



NH 



n 



Ar 



2^ 6— diisopropylphenyl 



6 4 



Me 2 N 




NH 



2 N 6— diisopropylphenyl 



6 5 



Me 2 N 




2> 6— diisopropylphenyl 



6 6 




0 



2 N 6— diisopropylphenyl 



6 7 



a 



0 



2 X 6— diisopropylphenyl 



6 8 



K 




NH 



2^ 6 — diisopropylphenyl 



6 9 




0 



2^ 6— diisopropylphenyl 



7 0 



o 



2^ 6— diisopropylphenyl 



7 1 




0 



(CH5)bCH 3 



2 % 6— diisopropylphenyl 



7 2 




0 



2^ 6— diisopropylphenyl 



7 3 




O 



2^ 6— diisopropylphenyl 



7 4 




O 



2 N 6— diisopropylphenyl 



7 5 




0 



8 



2 N 6 — diisopropylphenyl 



* : Single Bond 
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[Table 7] 



Example 
No. 




X 


Y 


z 


n 


Ar 


7 6 




0 


s 


* 


5 


2^ 6— diisopropylphenyl 


7 7 




i(CHs)3 

X 


0 


s 




5 


2s 6— diisopropylpheriyl 


7 8 


MeO< 


cc 

OMe 


0 


s 


* 


5 


2^ 6— diisopropylpheriyl 


7 9 


COOEt 


0 


s 


* 


5 


2, 6— diisopropylpheriyl 


8 0 


c 


DOOCH 2 OMe 

X 


0 


s 




5 


2s 6— diisopropylphenyl 


8 1 






DC(Chb) 3 


0 


s 


* 


5 


2s 6— diisopropylphenyl 


8 2 


COOCH 2 COOC(CH3) 3 


0 


s 


* 


5 


2s 6— diisopropylpheriyl 


8 3 








0 


s 


* 


5 


2^ 6— diisopropylphenyl 


8 4 


r 




/ 

C 


0 


s 


* 


5 


2s 6— diisopropylphenyl 


8 5 




0 


s 




5 


2s 6— diisopropylphenyl 



* : Single Bond 
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[Table 8] 



Example 
No. 




X 


Y 


z 


n 


Ar 


8 6 


vr 

0 o 

oc 


0 


S 


* 


5 


2 N 6— diisopropylphenyl 


8 7 


L 




0 


s 




5 


2 N 6— diisopropylplieiiyl 


8 8 


c 


\ 


n 
u 


Q 
O 




0 


2 N 6— diisopropylphenyl 


8 9 


MeOOCX^ 


COOMe 

a 


0 


s 




5 


2 N 6 —diisopropylplieiiyl 


9 0 






o 


s 


* 


5 


2^ 6— diisopropylphenyl 


9 1 




COOMe 


0 


s 


* 


5 


2 N 6 —diisopropylphenyl 


9 2 




0 


s 


* 


5 


2 N 6— diisopropylphenyl 



* : Single Bond 
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The inventive compound represented by the general 
formula I has an ACAT inhibitory action and/or an action 
inhibiting intra-cellular cholesterol transfer and is 
therefore useful as a therapeutic agent of hyperlipidemia or 
a therapeutic agent of arteriosclerosis in the field of 
clinical medicine. Particularly because the inventive 
compound exerts an action selectively inhibiting an ACAT type 
present in vascular wall, the inventive compound possibly 
exerts less side effects , compared with non-selective ACAT 
inhibitors , which is preferable as an effective ingredient of 
pharmaceutical agent. 

The inventive pharmaceutical composition contains the 
compound represented by the general formula I, an acid addition 
salt thereof or a solvated product thereof as the effective 
ingredient. Singly or in combination with other 

pharmaceutically acceptable carriers such as excipients, 
binders and diluents , the effective ingredient can be prepared 
as dosage forms such as tablet, capsule, granule, powder, 
injection and suppository. These dosage forms can be produced 
according to known methods . For preparing an oral dosage form, 
the compound represented by the general formula I is formulated 
with an appropriate combination of excipients such as starch, 
mannitol and lactose, binders such as sodium 
carboxymethylcellulose and hydroxypropylcellulose , 

disintegrators such as crystal cellulose and 
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carboxymethylcellulose, lubricants such as talc and magnesium 
stearate, and fluidity-enhancing agents such as light silicic 
anhydride . 

The inventive pharmaceutical composition is 
administered orally or parenterally . 

The dose of the inventive pharmaceutical composition 
varies, depending on the body weight, age, sex and diseased 
conditions of a patient . For an adult, generally, the compound 
represented by the general formula I is preferably administered 
at 1 to 1000 mg, preferably 5 to 200 mg per day in one to three 
dividend doses. 

The ACAT inhibitory action of the inventive compound 
represented by the general formula I is tested in the following 
experimental examples. 

E x per imental Example 1 ; ACAT inhibitory action 

In a conventional manner , microsome was prepared from 
the thoracic aorta of a rabbit fed with a 1 % cholesterol diet 
for 8 weeks , which was then suspended in 0 . 15 M phosphate buffer, 
pH 7.4, to prepare an enzyme solution. An enzyme solution was 
prepared from a rabbit small intestine on normal diet, which 
was defined as an enzyme solution derived from small intestine. 

The ACAT inhibitory activity was assayed by a 
modification of the method by J. G. Hyder, J. Lipid Res., 2A, 
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1127-1134 (1983). More specifically, 2 \il of a test compound 
dissolved in dimethyl sulfoxide (DMSO) was added to 88 jil of 
0.15 M phosphate buffer, pH 7.4 containing 14 C-Oleoyl-CoA (40 
jxM, 60,000 dpm) and 2.4 mg/ml bovine serum albumin, for 
incubation at 37 °C for 5 minutes. 10 (il of an enzyme solution 
was added to the resulting solution for reaction at 37 °C for 
5 days (small intestine-derived enzyme solution was subjected 
to reaction for 3 minutes). Subsequently, the reaction was 
terminated by adding 3 ml of chloroform/methanol (2/1) and 0.5 
ml of 0,04 N hydrochloric acid to the reaction solution, to 
extract lipid. The solvent layer was concentrated and dried, 
which was then dissolved in hexane and spotted on a TLC plate 
(manufactured by Merck, Co.). The plate was eluted with 
hexane : ether : acetic acid (75:25:1). The radioactivity of 
the resulting cholesterol ester fraction was assayed by BAS 
2000 (manufactured by Fuji Photo Film, Co., Ltd.). Compared 
with the radioactivity of a control prepared by single addition 
of DMSO, IC 50 was determined. The results are shown in Table 
9. 
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[Table 9] 







O 


r> j 


1 


0 . 0 2 5 


0.14 


5. 6 


6 


0. 6 0 


1. 0 


1. 7 


2 7 


0. 042 


0. 3 2 


7. 6 


2 8 


0. 0 2 9 


0. 1 2 


4. 1 


" 2 9 


0. 0 4 2 


0.054 


1. 3 


3 4 


0 . 0 7 0 


0. 2 1 


3. 0 


3 8 


0 . 2 5 


0. 17 


0. 7 


4 6 


0 . "0 3 2 


0.3 3 


10. 3 


5 0 


0. 0 3 6 


0. 0 7 7 


2. 1 


Control 1 


0. 4 5 


0. 8 7 


1. 9 


Control 2 


0. 0 4 7 


0 . 13 


2. 8 


Control 3 


0. 0 3 4 


0. 0 5 6 


1. 7 


Control 4 


0. 0 2 6 


0. 0 3 7 


1. 4 



A : Test Compounds (Compounds of Examples) 
B : IC 50 (fiM) of vascular wall-derived enzyme 
C : IC 50 (\*M) of small intestine-derived enzyme 
D : IC 50 (yiM) (for small intestine-derived enzyme)/ 
IC 50 (fAM) (for vascular wall-derived enzyme) 
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Experimental Example 2 ; ACAT inhibitory action ( anti- 
foaming action) in J1744 cells and HepG2 cells 

J774 cells or HepG2 cells were inoculated on a 24-well 
plate; J774 cells and HepG2 cells were cultured in DMEM and 
MEM culture broths (each of the broths containing 10 % calf 
fetus serum), respectively, in a 5 % C0 2 incubator at 37 °C for 
24 hours. These culture broths were individually exchanged 
to 0.5 ml of DMEM and MEM containing 10 fig /ml 25-OH cholesterol 
and a test sample, for 18-hr culturing. After discarding the 
culture media, the resulting cultures were rinsed twice with 
PBS and extracted with 1.5 ml of hexane : isopropanol (3:2), 
for concentration and drying. The extracts were dissolved in 
isopropanol containing 0.2 ml of 10 % Triton X-100, to assay 
total cholesterol (TC) and free cholesterol (FC) by using 
Cholesterol E Test WAKO (manufactured by Wako Pure Chemicals, 
Co.) and Free Cholesterol E Test Wako (manufactured by Wako 
Pure Chemicals, Co. ) . After extraction, cellular residue was 
solubilized in 0.25 ml of 2 N NaOH at 37 °C for 30 minutes, 
to assay protein by BCA Protein Assay Reagent (Pierce) . Based 
on the difference between TC and FC, cholesterol ester was 
calculated per protein, to determine IC 50 , compared with the 
calculated control IC 50 value. The results are shown in Table 
10. 
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[Table 10] 



A. 


13 


C 


ID 


1 


1. 


3 0 




3 . 


2 


6 


1 0. 


0 




1. 


0 


2 7 


1- 


3 1 






2 8 


0. 


4 7 


0.4 2 


0. 


9 


2 9 


0. 


2 6 


1, 9 


7 . 


3 


3 4 


0. 


6 0 


8. 15 


1 3. 


5 


3 8 


1. 


8 3 






4 6 


0. 


0 9 8 


2 9. 7 6 


3 0 3. 


4 


5 0 


0. 


8 2 


0. 7 2 


0. 


9 


7 5 


0. 


0 12 


0. 0 8 9 


7. 


4 


8 8 


1 . 


6 4 


10. 0 


6. 


1 


Control 


1 


0. 


5 6 


1 5.3 0 


9. 


5 


Control 


2 


0. 


5 8 


1. 1 


I . 


9 


Control 


3 


0. 


3 2 


1. 3 


4. 


3 


Control 


4 


0. 


1 2 


0 . 7 5 


6. 


3 



A : Test Compounds ( Compounds of Examples) 

B : IC 50 (}xM) of J774-derived enzyme 

C : IC 50 (fxM) of HepG2-derived enzyme 

D : IC 50 (HepG2)/lC 50 ( J774) 
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The following compounds were tested as control compounds 
by the same method. The results are shown in Tables 7 and 8. 
Control 1: 

5~[2~(2- ( 4-f luorophenyl ) ethyl ) -3- ( l-methyl-lH-imidazol-2- 
yl ) -2H-l-benzopyran-6-yl ] oxy-2 , 2-dimethyl-N- (2,6- 
diisopropy lphenyl ) pentanamide (WO92/09582 ) 
Control 2: 

( -f ) _ ( s ) -2- [ 5- ( 3 , 5-dimethylpyrazol-l-yl ) pentasulf inyl ] -4 , 5- 
diphenylimidazole (EP, A, 523941) 
Control 3: 

N- ( 2 , 2 , 5 , 5-tetramethyl-l , 3-dioxan-4~ylcarbonyl ) -p-alanine 
2 ( S ) - [N'- ( 2 , 2-dimethylpropyl ) -N'-nonylureido ] -1 ( S ) - 
cyclohexyl ester (EP, A, 421441) 
Control 4; 

[ 5- ( 4 , 5-diphenyl- lH-imidazol-2-ylthio ) pentyl ] -N-heptyl-2- 
benzoxazolamine (W093/23392) 

Examples 

The inventive compounds are specifically described 
below. The invention is not limited to these specific 
examples . 

Example I 

Production of 6- ( oxazolo [ 4 , 5-b ] pyridin-2-ylthio ) -N- (2,6- 
diisopropylphenyl ) hexanamide 
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Potassium carbonate (64 mg f 0.47 mmol) and 18-crown- 
6 (11 nig, 0.04 mmol) were added to a solution of 2- 
mercaptooxazolof 4 ,5-b] pyridine (64 mg, 0.42 mmol) and 6- 
bromo-N- ( 2 , 6-diisopropylphenyl ) hexanamide (150 mg, 0.42 
mmol) in DMF (3 ml), and the resulting mixture was stirred at 
80 °C for 4 hours. After the reaction solution was diluted with 
water, the organic layer was extracted with ethyl acetate. The 
organic layer was washed with water and dried over anhydrous 
magnesium sulfate, from which the solvents were distilled off. 
The residue was purified by silica gel column chromatography 
( elution solvents : hexane : ethyl acetate =2:1); the resulting 
crystal was recrystallized from ethyl acetate-hexane, to 
recover the objective compound of 49 mg (at a yield of 27 %) 
as a colorless needle-like crystal. 
Melting Point : 94-95°C 

IR (KBr ) cm" 1 : 3230, 2965, 1646, 1497, 1403. 



1H-NMR 


<d 6 - 


DMSO) 6 : 




1.14 


(12H 


, d, J = 6.8 Hz), 1.52-1.68 (2H, m) 




1.68- 


1.82 


(2H, m), 1.82-1.97 (2H, m) , 2.33-2 


.45 (2H, m), 


3.11 


(2H, 


sept, J = 6.8 Hz), 3.43 (2H, t, J 


= 7.0 Hz), 


7.12 


(1H, 


d, J = 8.1 Hz), 7.12 (IH, d, J = 6 


.6 Hz), 


7.22 


(IH, 


dd, J = 8.1, 6.6 Hz), 7.31 (IH, dd, 


J = 8.1, 4.8 


Hz) 








7.98 


(1H, 


dd, J = 8.1, 1.5 Hz), 8.42 (IH, d, 


J = 4.8 Hz ) , 


8.72 


(1H, 


br s) . 





45 



EIMS m/z (relative intensity) : 425 (M + ), 407 (100). 
Elementary Analysis : C24H 31 N30 2 S 

Required: C, 67.73; H, 7.34; N, 9.87; S, 7.53. 
Found: C, 67.68; H, 7.33; N, 9.86; S, 7.57. 

Example 2 

Production of 6-(oxazolo[4, 5-c]pyridin-2-ylthio)-N-(2,6- 
diisopropylphenyl ) hexanamide 

In the same manner as in Example 1 except for the use 
of 2 -mercaptooxazolo[ 4, 5-c] pyridine instead of 2- 
mercaptooxazolo[4,5-b ] pyridine, reaction progressed to 
recover the objective compound as a colorless needle-like 
crystal . 

Melting Point : 126-127°C 

IR (KBr ) cm -1 : 3239, 2963, 1645, 1494, 1460. 

1H-NMR (d 6 -DMSO) 6i 

1.14 (12H, d, J = 6.9 Hz), 1.52-1.65 (2H, m) , 

1.67-1.80 (2H, m), 1.83-1.96 (2H, m), 2.33-2.43 (2H, m) , 

3.11 (2H, sept, J = 6.9 Hz), 3.42 (2H, t, J = 7.1 Hz), 

7.12 (1H, d, J = 8.3 Hz), 7.12 (1H, d, J = 6.9 Hz), 

7.22 (1H, dd, J = 8.3, 6.9 Hz), 7.66 (1H, dd, J = 5.5, 1.0 
Hz) 

8.49 (1H, d, J = 5.5 Hz), 8.72 (1H, br s), 8.89 (1H, s). 
EIMS m/z (relative intensity) : 425 (M + ,100). 
Elementary Analysis : C^HaiNsC^S 
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Required: C, 67.73; H, 7.34; N, 9.87; S, 7.53. 
Found: C, 67.65; H, 7.40; N, 9.59; S, 7.44. 



Example 3 

Production of 6- ( oxazolo [ 5 , 4-c ] pyr idin-2 -ylthio ) -N- (2,6- 
diisopropy lphenyl ) hexanamide 

In the same manner as in Example 1 except for the use 
of 2 -mercaptooxazolo [ 5 , 4-c] pyridine instead of 2- 
mercaptooxazolo[ 4 , 5-b] pyridine, reaction progressed to 
recover the objective compound as a colorless needle-like 
crystal . 

Melting Point : 164-165°C 

IR (KBr ) cm" 1 : 3227, 2963, 1652, 1482, 1115. 

1H-NMR (d 6 ~DMSO) 6 : 

1.14 (12H, d, J = 6.8 Hz), 1.53-1.67 (2H, m), 

1.67-1.82 (2H, m), 1.84-1.96 (2H, m) , 2.33-2.42 (2H, m) , 

3.11 (2H, sept, J = 6.8 Hz), 3.44 (2H, t, J « 7.2 Hz), 

7.12 (1H, d, J = 8.4 Hz), 7.12 (1H, d, J = 6.7 Hz), 

7.22 (1H, dd, J = 8.4, 6.7 Hz), 7.63 {1H, dd, J = 5.4, 1.0 
Hz) 

8.49 (1H, d, J = 5.4 Hz), 8.71 (1H, br S), 8.89 (1H, d, J 
= 0.7 Hz) . 

EIMS m/z (relative intensity) : 425 (M + ), 230 (100). 
Elementary Analysis : C24H 31 N30 2 S 

Required: C, 67.73; H, 7.34; N, 9.87, S, 7.53. 
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Found: C, 67.84; H, 7.43; N, 9.74, S, 7.51. 



Example 4 

Production of 6-(oxazolo[5,4-b]pyridin-2-ylthio)-N-(2,6- 
diisopropylphenyl ) hexanamide 

In the same manner as in Example 1 except for the use 
of 2-mercaptooxazolo[ 5, 4-b] pyridine instead of 2- 
mercaptooxazolo[ 4, 5-b] pyridine, reaction progressed to 
recover the objective compound as a colorless needle-like 
crystal. 

Melting Point : 146-147°C 

IR {KBr ) cm -1 : 3252, 2967, 1648, 1492, 1207. 

1H-NMR (d 6 -DMS0) 6z 

1.14 (12H, d, J = 6.8 Hz), 1.53-1.67 (2H, m) , 

1.67-1.81 (2H, m), 1.83-1.96 (2H, m) , 2.43-2.55 (2H, m) , 

3.11 (2H, sept, J = 6.8 Hz), 3.40 (2H, t, J = 7.2 Hz), 

7.12 (1H, d, J = 8.6 Hz), 7.12 (1H, d, J - 6.7 Hz), 

7.22 (1H, dd, J = 8.6, 6.7 Hz), 7.40 (1H, dd, J = 7.8, 5.1 
Hz) 

8.01 (1H, dd, J = 7.8, 1.6 Hz), 8.22 (1H, dd, J = 5.1, 1.6 
Hz), 

8.71 (1H, br s) . 
EIMS m/z (relative intensity) : 425 (M + ), 176 (100). 
Elementary Analysis : C24H 31 N 3 02S 

Required: C, 67.73; H, 7.34; N, 9.87; S, 7.53. 
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Found: C, 67.84; H f 7.44; N, 9.63; S, 7.50. 
Examp le 5 

Production of 6- ( imidazolo [ 4 , 5-b ] pyridin-2-ylthio ) -N- (2,6- 
diisopropy lphenyl ) hexanamide 

Potassium carbonate (86 mg, 0.62 mmol) and 18 -crown - 
6 (15 mg, 0.06 mmol) were added to a solution of 2- 
mercaptoimidazolo[ 4 , 5-b] pyridine (85 mg f 0.56 mmol) and 6- 
bromo-N- (2,6 -diisopropy lphenyl ) hexanamide (200 mg , 0.56 
mmol) in DMF (4 ml), and the resulting mixture was stirred at 

80 °C for 4 hours . After the reaction solution was diluted with 
water, the organic layer was extracted with ethyl acetate. The 
organic layer was washed with water and dried over anhydrous 
magnesium sulfate, from which the solvents were distilled off. 
The residue was purified by silica gel column chromatography 
(elution solvents: chloroform : methanol = 100:1); the 
resulting crystal was recrystallized from chloroform-ethyl 
acetate-hexane, to recover the objective compound of 73 mg (at 
a yield of 31 %) as a colorless needle-like crystal. 
Melting Point : 227-229°C 

IR (KBr) cm"" 1 : 3235, 2963, 1651, 1395, 1268. 

1H-NMR (d 6 -DMSO) d : 

1.14 (12H, d, J = 6.8 Hz), 1.51-1.89 (6H, m) , 

2.38 (2H, m), 3.11 (2H, sept, J = 6.8 Hz), 3.36 (2H, t, J 

= 7.1 Hz), 
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7.11 (1H, dd, J = 8.3, 4.9 Hz), 7.11 (1H, d, J = 8.3 Hz), 

7.12 (1H, d, J = 6.6 Hz), 

7.22 <1H, dd, J = 8.3, 6.6 Hz), 7.77 (1H, d, J=8.3 Hz) 

8.19 <1H, d, J = 4.9 Hz), 8.72 (1H, br s). 
EIMS m/z (relative intensity) : 424 (M + ), 165 (100). 
Elementary Analysis : C 24 H 32 N 4 OS 

Required: C, 67.89; H, 7.60; N, 13.20; S, 7.55. 
Found: C, 68.01; H, 7.62; N, 12.96; S, 7.41. 

Example 6 

Production of 6- ( imidazolo[4 , 5-c ]pyridin-2-ylthio ) -N- (2,6- 
diisopropylphenyl ) hexanamide 

In the same manner as in Example 5 except for the use 
of 2 -mere apt oimidazolo[ 4, 5-c] pyridine instead of 2- 
mercaptoimidazolo[4,5-b]pyridine, reaction progressed to 
recover the objective compound as a colorless needle-like 
crystal . 

Melting Point : 96-9 8°C 

IR (KBr ) cm -1 : 3231, 2962, 1649, 1463, 1278. 

1H-NMR (d 6 -DMS0) 6: 

1.14 (12H, d, J = 6.8 Hz), 1.51-1.89 (6H, m) , 

2.38 (2H, m), 3.11 (2H, sept, J = 6.8 Hz), 3.36 (2H, t, J 

= 5.6 Hz) , 

7.12 (1H, d, J = 8.3 Hz), 7.12 (1H, d, J = 6.6 Hz), 

7.22 (1H, dd, J = 8.3, 6.6 Hz), 7.40 (1H, dd, J = 5.6, 1.0 
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Hz) 

8.19 (1H, d , J = 5.6 Hz), 8.70 (1H, d, J = 1.0 Hz), 8.71 
(1H, br s) . 

EIMS m/z (relative intensity) : 424 (M + ), 165 (100). 
Elementary Analy s is : C 2 4H 32 N 4 OS 

Required: C, 67.89; H, 7.60; N, 13.20; S, 7.55. 
Found: C, 67.95; H, 7.66; N, 12.92; S, 7.33. 

Ryarople 7 

Production of 9-(oxazolo[4,5-b]pyridin-2-ylthio)-N-(2,6- 
diisopropylphenyl ) nonanaraide 

In the same manner as in Example 1 except for the use 
of 9-bromo-N-(2,6-diisopropylphenyl)nonanamide instead of 
6-bromo-N- ( 2 , 6-diisopropylphenyl ) hexanamide, reaction 
progressed to recover the objective compound as a colorless 
amorphous . 

IR (KBr)cnT 1 : 3435, 3234, 2926, 1647, 1494, 1402. 

1H-NMR (d 6 -DMSO) 6 : 

1.13 (12H, d, J = 6.8 Hz), 1.39-1.72 (10H, m) , 

1.85 (2H, quint, J = 7.2 Hz), 2.34 (2H, m) , 3.10 (2H, sept, 

J = 6.8 Hz), 

3.39 (2H, t, J ■ 7.2 Hz), 7.10 (1H, d, J = 8.6 Hz), 
7.11 (1H, d, J = 6.8 Hz), 7.21 (1H, dd, J = 8.6, 6.8 Hz), 
7.30 (1H, dd, J = 8.1, 5.0 Hz), 7.97 (1H, dd, J = 8.1, 1.5 
Hz), 
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8.41 (1H, dd, 5.0, 1.5 Hz), 8. 68 (1H, br s). 
EIMS m/z (relative intensity): 467 (M + , 100). 
Elementary Analysis : C27H37N3O2S 

Required: C, 69.34; H, 7.97; N, 8.99; S, 6.86. 
Found: C, 69.39; H, 8.05; N, 8.85; S, 6.56. 

Example 8 

Production of 9-(oxazolo[4,5-c]pyridin-2-ylthio)-N-(2,6- 
diisopropylphenyl ) nonanamide 

In the same manner as in Example 6 except for the use 
of 9-bromo-N-( 2, 6-diisopropylphenyl) nonanamide instead of 
6-bromo-N- ( 2 , 6-diisopropylphenyl ) hexanamide , reaction 
progressed to recover the objective compound as a colorless 
needle-like crystal. 
Melting Point : 74-75°C 

IR (KBr ) cm -1 : 3434, 3237, 2928, 1647, 1107. 

1H-NMR (d 6 -DMSO) 6i 

1.13 (12H, d, J = 6.8 Hz), 1.38-1.71 (10H, m) , 

1.84 (2H, quint, J = 7.3 Hz), 2.34 (2H, m) , 3.10 (2H, sept, 

J = 6.8 Hz) , 

3.38 (2H, t, J = 7.3 Hz), 7.11 (1H, d, J = 8.3 Hz), 
7.11 (1H, d, J = 6.8 Hz), 7.21 (1H, dd, J = 8.3, 6.8 Hz), 
7.64 (1H, dd, J = 5.4, 0.7 Hz), 8.47 (1H, d, J = 5.4 Hz), 
8.68 (1H, br s), 8.88 (1H, d, 0.7 Hz). 
EIMS m/z (relative intensity): 467 (M + ), 217(100). 



52 



Elementary Analysis : C27H37N3O2S 

Required: C, 69.34; H, 7.97; N, 8.99; S r 6.86. 

Found: C, 69.28; H, 8.00; N, 8.85; S, 6.80. 



Example 9. 

Production of 9-(oxazolo[5,4-c]pyridin-2-ylthio)-N-(2,6~ 
diisopropylphenyl ) nonanamide 

In the same manner as in Example 3 except for the use 
of 9-bromo-N-(2 f 6-diisopropylphenyl) nonanamide instead of 
6-bromo-N- ( 2 , 6-diisopropylphenyl) hexanamide, reaction 
progressed to recover the objective compound as a colorless 
needle-like crystal. 
Melting Point : 81-82°C 

IR (KBr)cm -1 : 3435, 3259, 2927, 1647, 1480. 

1H-NMR (dg-DMSO) 6 : 

1.13 (12H, d, J = 7.1 Hz), 1.39-1.69 (10H, m) , 

1.85 (2H, quint, J= 7.2 Hz), 2.34 (2H,m), 3.10 (2H, sept, 

J = 7.1 Hz), 

3.40 (2H, t, J = 7.2 Hz), 7.11 (1H, d, J = 8.5 Hz), 
7.11 (1H, d, J = 6.8 Hz), 7.21 (1H, dd, J = 8.5, 6.8 Hz), 
7.62 (1H, dd, J = 5.1, 1.0 Hz), 8.47 (1H, d, J = 5.1 Hz), 
8.83 (1H, br s), 8.88 (1H, d, 1.0 Hz). 

EIMS m/z (relative intensity): 467 (M + ), 217(100). 

Elementary Analysis : C 2 7H37N 3 0 2 S 

Required: C, 69.34; H, 7.97; N, 8.99; S, 6.86. 
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Found: C, 69.37; H, 8.03; N, 8.85; S, 6.82. 



Example 10 

Production of 9- ( oxazolo [ 5 , 4-b ] pyridin-2 -ylthio ) -N- ( 2 , 6- 
diisopropylphenyl ) nonanamide 

In the same manner as in Example 4 except for the use 
of 9-bromo-N- ( 2 , 6-diisopropylphenyl ) nonanamide instead of 
6-bromo-N- ( 2 , 6-diisopropylphenyl ) hexanamide, reaction 
progressed to recover the objective compound as a colorless 
oil. 

IR (cap) cnT 1 : 3253, 2962, 2929, 1651, 1489, 1210. 

1H-NMR (d 6 -DMS0) 6 : 

1.13 (12H, d, J = 6.8 Hz), 1.38-1.69 (10H, m) , 

1.84 (2H, quint, J « 7.1 Hz), 2.34 (2H,m), 3.10 (2H, sept, 

J = 6.8 Hz), 

3.37 (2H, t, J = 7.1 Hz), 7.10 (1H, d, J = 8.6 Hz), 

7.11 (1H, d, J = 6.6 Hz), 7.21 (1H, dd, J = 8.6, 6.6 Hz), 

7.38 (1H, dd, J = 7.8, 4.9 Hz), 8.00 (1H, dd, J = 7.8, 1.5 
Hz), 

8.21 (1H, dd, 4.9, 1.5 Hz), 8.68 (1H, br s). 
EIMS m/z (relative intensity): 467 (M + , 100). 
Elementary Analysis : C27H37N3O2S 

Required: C, 69.34; H, 7.97; N, 8.99; S, 6.86. 
Found: C, 69.60; H, 8.20; N, 8.58; S, 6.86. 
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Kxample 11 

Production of 6- ( 5-methyloxazolo[4 , 5-b ]pyridin-2-ylthio) - 
N- ( 2 , 6-diisopropylpheny 1 ) hexanamide 

10 % palladium-carbon (200 mg) was added to an ethanol 
suspension (50 ml) of 3-hydroxy-6-methyl-2-nitropyridine (2.0 
g, 13.0 mmol), with stirring in hydrogen gas atmosphere for 
90 minutes . After reaction, the catalyst palladium-carbon was 
filtered off. 

To the resulting ethanol solution of 2 -aminos- 
hydroxy- 6 -met hylpyridine was added potassium o-ethyl 
dithiocarbonate (4.16 g, 26.0 mmol) r for heating under reflux 
for 17 hours to distill off the solvent. The residue was 
dissolved in water. Through addition of acetic acid, the 
resulting solution was adjusted to pH 5 . The deposited crystal 
was filtered and washed with water, and then, the resulting 
crystal was dried under heating at 80 °C. 

Potassium carbonate (86 mg, 0.62 mmol) and 18-crown- 
6 (15 mg, 0.06 mmol) were added to a solution of the resulting 
2-mercapto-5-methyl-oxazolo [ 4 , 5-b ] pyridine (94 mg , 0.56 
mmol) and 6 -bromo-N-( 2 , 6-diisopropylpheny 1) hexanamide (200 
mg, 0.5 mmol) in DMF (4 ml), and the resulting mixture was 
stirred at 80 °C for 4 hours. After the reaction solution was 
diluted with water, the organic layer was extracted with ethyl 
acetate. The organic layer was washed with water and dried 
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over anhydrous magnesium sulfate, from which the solvents were 
distilled off. The residue was purified by silica gel column 
chromatography (elution solvents: chloroform : methanol = 
20:1); the resulting crystal was recrystallized from 
methanol-ethyl acetate-hexane, to recover the objective 
compound of 150 mg (at a yield of 61 %) as a colorless 
needle-like crystal. 
Melting Point : 145-146°C 

IR (KBr ) cm" 1 : 3229, 2963, 1645, 1504, 1400. 
1H-NMR (d 6 -DMSO) 6 : 

1.14 (12H, d, J = 6.8 Hz), 1.55-1.93 (6H, m),(2H, m) , 2.56 

(3H, s), 

1.15 3.11 (2H, sept, J - 6.8 Hz), 3.40 (2H, t, J = 7.1 Hz), 

1.16 7.12 (1H, d, J = 8.5 Hz), 7.12 (1H, d, J = 6.6 Hz), 
7.16 (1H, d, J = 8.3 Hz), 

7.22 (1H, dd, J = 8.5, 6.6 Hz), 7.84 <1H, d, J = 8.3 Hz), 

8.72 (1H, br s) . 
EIMS m/z (relative intensity) : 439 (M + ), 230 (100). 
Elementary Analysis : C25H33N3O2S 

Required: C, 68.30? H, 7.57; N, 9.56; S, 7.29. 
Found: C, 68.14; H, 7.60; N, 9.45; S, 7.31. 

Example 12 

Production of 6-(4-methyloxazolo[5,4-b]pyridin-2-ylthio)- 
N- ( 2 , 6-diisopropylphenyl ) hexanamide 
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in the same manner as in Example 11 except for the use 
of 2-hydroxy-4-methyl-3-nitropyridine instead of 3- 
hydroxy-6-methyl-2-nitropyridine / reaction progressed to 
recover the objective compound as a colorless crystal. 
Melting Point : 157-158°C 
IR (KBr ) cm -1 : 3430, 3261, 1648, 1533. 
1H-NMR (d 6 -DMSO) 6: 

1.13 (12H, d, J = 7.1 Hz), 1.53-1.94 (6H, m) , 2.38 (2H, m) , 

2.53 (3H, s), 

3.09 (2H, sept, J = 7.1 Hz), 3.37 (2H, t, J = 7.2 Hz), 
7.08 (1H, d, J = 8.8 Hz), 7.09 (1H, d, J = 6.6 Hz), 
7.17 (1H, dd, J = 4.9, 0.7 Hz), 7.19 (1H, dd, J = 8.8, 6.6 
Hz), 

8.04 (1H, d, J ■ 4.9 Hz), 8.64 (1H, br s). 
EIMS m/z (relative intensity): 439 (M + , 100). 
Elementary Analy s is : C 2 5H 33 N 3 0 2 S 

Reguired: C, 68.30; H, 7.57; N, 9.56; S, 7.29. 
Found: C, 68.14; H, 7.53; N, 9.43; S, 7.26. 

Example 13 

Production of 6-(7-methyloxazolo[4,5-b]pyridin-2-ylthio)- 
N-(2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 11 except for the use 
of 2-amino-3-hydroxy-4-methylpyridine instead of 2-amino- 
3-hydroxy-6-methylpyridine, reaction progressed to recover 
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the objective compound as a colorless crystal. 
Melting Point : 145-147°C 

IR (KBr ) cm -1 : 3234, 2962, 1647, 1500, 1124. 
1H-NMR (d 6 -DMSO) 6i 

1.13 (12H, d, J = 6.8 Hz), 1.55-1.63 (2H, m) , 
1.70-1.79 (2H, m), 1.87-1.95 (2H, m) , 2.35-2.42 (2H, m) , 
2.50 (3H, s), 3.10 (2H, sept, J = 6.8 Hz), 3.41 <2H, t, J 

= 7.2 Hz), 

7.11 (1H, d, J = 7.8 Hz), 7.11 (1H, d, J = 7.6 Hz), 

7.14 (1H, dd, J ■ 5.1, 0.7 Hz), 7.22 (1H, dd, J = 7.8, 7.6 
HZ), 

8.27 (1H, d, J - 5.1 Hz), 8.73 (1H, br s). 
EIMS m/z (relative intensity) : 439 (M + ), 230 (100). 
Elementary Analysis : C 2 5H 3 3N 3 0 2 S 

Required: C, 68.30; H, 7.57; N, 9.56; S, 7.29. 
Found: C, 68.13; H, 7.62; N, 9.28; S, 7.14. 

Example 14 

Production of 6- ( 5 , 7-dimethyloxazolo [ 4 , 5-b ] pyr idin-2- 
ylthio ) -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 11 except for the use 
of 2-amino-4,6-dimethyl-3-hydroxypyridine instead of 2- 
amino-3-hydroxy-6-methylpyridine, reaction progressed to 
recover the objective compound as a colorless crystal. 
Melting Point : 169-17 1°C 
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IR (KBr ) cm -1 : 3206, 2966, 1641, 1503, 1114. 

1H-NMR (d 6 -DMSO) 6: 

1.13 (12H, d, J = 6.8 Hz), 1.52-1.62 (2H, m), 
1.68-1.78 (2H, m), 1.84-1.94 (2H, m) , 2.36-2.47 <2H, m) , 
2.48 (3H, s), 2.50 (3H, S), 3.09 (2H, sept, J = 6.8 Hz), 
3.38 (2H, t, J = 7.1 Hz), 

6.99 (1H, S), 7.11 (1H, d, J = 7.8 Hz), 7.11 (1H, d, J = 7.6 
Hz), 

7.21 (1H, dd, J = 7.8, 7.6 Hz), 8.72 (1H, br s). 
EIMS m/z (relative intensity) : 453 (M + ), 181 (100). 
Elementary Analysis : C 2 6H 3S N30 2 S 

Required: C, 68.84; H, 7.78; N, 9.26; S, 7.07. 
Found: C, 68.95; H, 7.77; N, 9.17; S, 7.10. 

Example 15 

Production of 6-(N-dimethylphenylsilylmethyl-N- 

oxazolo [ 4 , 5-b ] pyridin-2-ylamino ) -N- (2,6- 
diisopropylphenyl ) hexanamide 

Potassium carbonate (42 mg, 0.3 mmol) and 18-crown-6 (5 
mg, 0.02 mmol) were added to a solution of 6-(oxazolo[4 ,5- 
b ]pyridin-2-ylamino ) -N- ( 2 , 6-diisopropylphenyl ) hexanamide 
(78 mg, 0.19 mmol) and chloromethyldimethylphenylsilane (42 
mg, 0.23 mmol) in DMF (2 ml), and the resulting mixture was 
stirred at 80 °C for 2 hours. After the reaction solution was 
diluted with water, the organic layer was extracted with ether. 
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The organic layer was washed with water and dried over anhydrous 
magnesium sulfate, from which the solvents were distilled off. 
The residue was purified by preparative thin layer 
chromatography ( elution solvents : hexane : acetone = 5:3), to 
recover the objective compound of 47 mg (at a yield of 44 %) 
as a colorless oil. 

IR (cap) cm -1 : 3252, 2962, 1645, 1563, 1413. 

1H-NMR (d e -DMSO) 8: 

0.38 (6H, s), 1.11 (12H, d, J = 6.8 Hz), 1.30-1.40 (2H, m) , 
1.58-1.72 (4H, m), 2.31 (2H, t, J = 7.3 Hz), 
3.07 (2H, sept, J = 6.8 Hz), 

3.36 (2H, s), 3.43 (2H, t, J = 6.8 Hz), 6.86 (1H, dd, J = 
7.8, 5.1 Hz), 

7.09 (1H, d, J = 8.3 Hz), 7.09 (1H, d, J = 7.1 Hz), 

. 7.19 (1H, dd, J = 8.3, 7.1 Hz), 7.30-7.35 (3H, m) , 
7.46 (1H, dd, J = 7.8, 1.5 Hz), 7.54-7.58 (2H, m) , 
8.05 (1H, dd, J = 5.1, 1.5 Hz), 8.64 (1H, br s). 

EIMS m/z (relative intensity): 541 (M + -Me), 135 (100). 

Elementary Analysis :C 3 3H44N40 2 Si 

Required: C, 71.18; H, 7.96; N, 10.06. 

Found: C, 70.94; H, 8.02; N, 10.12. 

Example 16 

Production of 6- ( N-methyl-N-oxazolo [ 4 , 5-b J pyridin-2-yl- 
amino ) -N- ( 2 , 6-diisopropy lphenyl ) hexanamide 
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Potassium carbonate (152 mg, 1.1 mmol) and 18-crown- 
6 (26.4 mg, 0.1 mmol) were added to a solution of the resulting 
6-bromo-N-(2,6-diisopropylphenyl)hexanamide (354 mmol, 1.0 
mmol) and N-benzylmethylamine (121 mg, 1.0 mmol) in DMF (5 ml) , 
and the resulting mixture was stirred at 80 °C for 2 hours. 
After the reaction solution was diluted with water , the organic 
layer was extracted with ether. The organic layer was washed 
with water and dried over anhydrous magnesium sulfate, from 
which the solvents were distilled off. The residue was 
purified by silica gel column chromatography (20 g of silica 
gel; elution solvents: chloroform : methanol = 30:1); the 
resulting crystal was recrystallized from acetone-ether- 
methanol, to recover the objective compound of 235 mg (at a 
yield of 60 %) as a colorless needle-like crystal. To a 
solution in ethanol ( 5 ml ) of the benzylmethylaminoanilide (220 
mg, 0.56 mmol) were added a catalytic amount of cone, 
hydrochloric acid (0.05 ml) and 10 % palladium-carbon catalyst 
(100 mg), and the resulting mixture was stirred at ambient 
temperature in hydrogen atmosphere for 15 hours . The reaction 
solution was filtered through celite. The resulting filtrate 
was concentrated under reduced pressure, which was then diluted 
with ethyl acetate. The organic layer was sequentially washed 
with an aqueous saturated sodium hydrogen carbonate solution 
and saturated sodium chloride solution, and was then dried over 
anhydrous magnesium sulfate, from which the solvents were 
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distilled off to recover 6-methylamino-N-(2,6- 
diisopropylphenyl)hexanamide (145 mg at a yield of 85 %) as 
a solid material. The methylaminoanilide (120 mg, 0.39 mmol) 
and 2-methyloxazolo[4, 5-b]pyridine (50 mg, 0.3 mmol) were 
mixed together and stirred at 100 °C for 3 hours . The reaction 
residue was purified by silica gel column chromatography (12 
g of silica gel; elution solvents: hexane : acetone = 5:3). 
The resulting crystal was recrystallized from acetone- 
ether-hexane, to recover the objective compound (97 mg at a 
yield of 76 %) as a colorless crystal. 
Melting Point: 162-164°C 

IR (KBr ) cm -1 : 3435, 3230, 1656, 1562, 1412. 
1H-NMR <d 6 -DMSO) 6 : 

1.11 (12H, d, J = 6.8 Hz), 1.40-1.50 (2H, m) , 1.67-1.79 (4H, 

m) , 

2.35 (2H, t, J = 6.8 Hz), 3.08 (2H, sept, J = 6.8 Hz), 3.18 
(3H, S), 

3.57 (2H, t, J = 7.1 Hz), 6.90 (1H, dd, J - 7.8, 5.1 Hz), 
7.09 (1H, d, J = 8.1 Hz), 7.09 (1H, d, J = 6.8 Hz), 
7.19 (1H, dd, J = 8.1, 6.8 Hz), 7.57 (1H, dd, J = 7.8, 1.5 
Hz), 

8.09 (1H, dd, J = 5.1, 1.5 Hz), 8.65 (1H, br s). 
EIMS m/z (relative intensity): 422 (M + ), 176 (100). 
Elementary Analysis : C25H 34 N 4 02 
Required: C, 71.06; H, 8.11; N, 13.26. 



62 



Found: C, 71.04; H, 8.27; N, 13.05. 



Example 17 

Production of 6-(oxazolo[4,5-b]pyridin-2-ylamino)-N-(2,6- 
diisopropylphenyl ) hexanamide 

2-Methylthiooxazolo[4, 5-b] pyridine (65.0 mg, 0.39 
mmol) and 6-amino-N-( 2, 6-diisopropyiphenyl) hexanamide (114 
mg, 0.39 mmol) were mixed together and stirred at 90 °C for 
2 hours . The reaction mixture was purified by preparative thin 
layer chromatography ( elution solvents : hexane : acetone = 5:3) . 
The resulting crude crystal was recrystallized from 
dichloromethane-ether-hexane, to recover the objective 
compound as a colorless needle-like crystal. 
Melting Point : 152-153°C 

IR (KBr) cm -1 : 3416, 2964, 1656, 1571, 1413. 
1H-NMR (d 6 -DMSO) 6i 

1.11 (12H, d, J = 6.8 Hz), 1.43-1.57 (2H, m) , 1.64-1.77 (4H, 
m) , 

2.35 (2H, t, J = 7.3 Hz), 3.08 (2H, sept, J = 6.8 Hz), 
3.38 (2H, dd, J = 12.9, 6.8 Hz), 6.89 (1H, dd, J = 7.8, 5.1 
Hz), 

7.09 (1H, d, J = 8.3 Hz), 7.09 (1H, d, J = 7.1 Hz), 
7.19 (1H, dd, J = 8.3, 7.1 Hz), 7.53 (1H, dd, J = 7.8, 1.5 
Hz), 
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7.87 (1H, br s), 8.06 (1H, dd, J = 5.1, 1.5 Hz ) , 8.65 (IE, 
br s). 

EIMS m/z (relative intensity): 408 (M + , 100). 
Elementary Analysis : C 2 4H32N 4 0 2 
Required: C, 70.56; H, 7.89; N, 13.71. 
Found: C, 70.70; H, 7.87; N, 13.51. 

Exampl e 13 

Production of 6- ( oxazolo [ 4 , 5-c ] pyridin-2~ylamino ) -N- ( 2 , 6- 
diisopropy lpheny 1 ) hexanamide 

In the same manner as in Example 17 except for the use 
of 2-methylthiooxazolo[ 4 ,5-c] pyridine instead of 2- 
methylthiooxazolo [ 4 , 5-b ] pyridine , reaction progressed to 
recover the objective compound as a colorless needle-like 
crystal . 

Melting Point : 170-171°C 

IR (KBr) cm" 1 : 3258, 2966, 1648, 1578, 1465. 
1H-NMR (d 6 -DMSO) 6 : 

1.11 (12H, d, J = 7.1 Hz), 1.44-1.54 (2H, m) , 1.63-1.75 (4H, 
m), 

2.35 (2H, t, J = 6.8 Hz), 3.08 (2H, sept, J = 7.1 Hz), 
3.37 (2H, dd, J = 12.9, 6.8 Hz), 7.09 (1H, d, J = 8.3 Hz), 
7.09 (1H, d, J = 7.1 Hz), 7.19 (1H, dd, J = 8.3, 7.1 Hz), 
7.31 (1H, dd, J = 5.1, 0.7 Hz), 7.73 (1H, br s), 
8.17 (1H, d, J = 5.1 Hz) , 8.46 (1H, d, J = 0.7 Hz) , 8.67 (1H, 
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br s) . 

EIMS m/z (relative intensity): 408 (M + ), 162 (100). 
Elementary Analysis : C 2 4H32N 4 0 2 
Required: C, 70.56; H, 7.89; N, 13.71. 
Found: C, 70.63; H, 7.96; N, 13.54. 

Example 19 

Production of 6- ( oxazolo [ 5 , 4-c ] pyr idin-2-ylamino ) -N- ( 2 , 6- 
diisopropy lphenyl ) hexanamide 

In the same manner as in Example 17 except for the use 
of 2 -methyl thiooxazolo[ 5 ,4-c] pyridine instead of 2- 
methylthiooxazolo[4, 5 -b] pyridine, reaction progressed to 
recover the objective compound as a colorless needle-like 
crystal. 

Melting Point : 189-190°C 

IR (KBr ) cm" 1 : 3231, 2963, 1664, 1577, 1468. 
1H-NMR (d 6 -DMSO) 6 : 

1.11 (12H f d, J = 6.8 Hz), 1.43-1.52 (2H, m) , 1.64-1.75 (4H, 
m) , 

2.35 (2H, t, J = 6.3 Hz), 3.08 (2H, sept, J = 6.8 Hz), 
3.38 (2H, dd, J = 12.9, 6.8 Hz), 7.09 (1H, d, J = 8.3 Hz), 
7.09 (1H, d, J = 7.1 Hz), 7.18 (1H, dd, J = 5.4, 0.7 Hz), 
7.19 (1H, dd, J = 8.3, 7.1 Hz), 7.98 (1H, br s), 
8.21 (1H, d, J = 5.4 Hz) , 8.45 (1H, d, J = 0.7 Hz) , 8.67 (1H, 
br s ) . 



65 



EIMS m/z (relative intensity): 408 (M + ), 162 (100). 
Elementary Analysis : C 2 4H 32 N 4 02 
Required: C, 70.56; H, 7.89; N, 13.71. 
Found: C, 70.40; H, 7.96; N, 13.55. 

Example 20 

Production of 6-(oxazolo[5,4-b]pyridin-2-ylamino)-N-(2,6- 
diisopropylphenyl ) hexanamide 

In the same manner as in Example 17 except for the use 
of 2-methylthiooxazolo[5,4-b]pyridlne instead of 2- 
methylthiooxazolo [4, 5 -b] pyridine, reaction progressed to 
recover the objective compound as a colorless needle-like 
crystal. 

Melting Point : 177-178°C 

IR (KBr) cm -1 : 3232, 2962, 1660, 1585, 1404. 
1H-NMR (d 6 -DMSO) 6 : 

1.11 (12H, d, J = 6.8 Hz), 1.45-1.54 (2H, m) , 1.64-1.76 (4H, 
m) , 

2.35 (2H, t, J = 6.8 Hz), 3.08 (2H, sept, J = 6.8 Hz), 
3.37 (2H, dd, J = 12.9, 6.8 Hz), 7.09 (1H, d, J = 8.3 Hz), 
7.09 (1H, d, J = 6.8 Hz), 7.09 (1H, dd, J = 7.6, 5.1 Hz), 
7.19 (1H, dd, J = 8.3, 6.8 Hz), 7.48 (1H, dd, J = 7.6, 0.5 
Hz), 

7.73 (1H, br s), 7.79 (1H, dd, J = 5.1, 0.5 Hz), 8.64 (1H, 
br s). 
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Elementary Analysis : C 2 4H 3 2N 4 0 2 
Required: C, 70.56; H, 7.89; N, 13.71. 
Found: C, 70.68; H, 7.97; N, 13.44. 

Example 21 

Production of 6- { thiazolo [ 5 , 4-b ] pyridin-2-ylthio ) -N- ( 2 , 6- 
diisopropylphenyl ) hexanamide 

Potassium carbonate (46 mg, 0.33 mmol) and 18-crown- 
6 (8 mg, 0.03 mmol) were added to a solution in DMF (2 ml) of 
2-mercaptothiazolo[5, 4-b] pyridine (51 mmol, 0.3 mmol) and 
6-bromo-N- ( 2 , 6 -diis opropy lphenyl ) hexanamide (106 mg , 0.3 
mmol), and the resulting mixture was stirred at 80 °C for one 
hour. After the reaction solution was diluted with water, the 
organic layer was extracted with ethyl acetate. The organic 
layer was washed with water and dried over anhydrous magnesium 
sulfate, from which the solvents were distilled off. The 
residue was purified by silica gel column chromatography 
( elution solvents : chloroform : methanol = 50:1); the resulting 
crystal was recrystallized from acetone-ether-hexane, to 
recover the objective compound of 108 mg (at a yield of 82 %) 
as a colorless needle-like crystal. 
Melting Point : 137-138°C 

IR (KBr ) cm"" 1 : 3436, 3233, 1647, 1435, 1377. 
1H-NMR (d 6 -DMSO) d z6 

1.12 (12H, d, J = 6.8 Hz), 1.52-1.60 (2H, m) , 
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1.70-1.78 (2H, m), 1.82-1-90 (2H, m) , 2.37 (2H, t, J = 6.8 
Hz), 

3.08 (2H, sept, J = 6.8 Hz), 3.41 (2H, t, J = 7.3 Hz), 
7.10 (1H, d, J = 7.6 Hz), 7.2 (1H, t, J = 7.6 Hz), 
7.47 (1H, dd, J = 8.3, 4.6 Hz), 8.14 (1H, dd, J = 8.3, 1.5 
Hz) 

8.45 (1H, dd, J = 4.6, 1.5 Hz), 8.71 (1H, br s). 
Elementary Analysis : C 2 4H 31 N30S 2 

Required: C, 65.27; H, 7.07; N, 9.51; S, 14.52. 
Found: C, 65.46; H, 7.13; N, 9.33; 3, 14.24. 

Example 22 

Production of 6- ( 4-hydroxybenzoxazol-2~ylthio ) -N- (2,6- 
diisopropylphenyl ) hexanamide 

2-Nitro-3-benzyloxyphenol (334 mg, 1.36 mmol) was 
dissolved in acetic acid (3 ml) under heating, followed by 
addition of zinc ( 1 . 78 g, 27.2 mmol ) , and the resulting mixture 
was stirred at ambient temperature for one hour. After the 
reaction solution was diluted with water, the organic layer 
was extracted with ethyl acetate. The organic layer was washed 
sequentially with sodium hydrogen carbonate, water and 
saturated sodium chloride solution, and was dried over 
anhydrous magnesium sulfate, from which the solvents were 
distilled off. The residue was purified by silica gel column 
chromatography (50 g of silica gel; elution solvents: hexane : 
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acetone = 20:3 to 5:1) and solidified from acetone - hexane, 
to recover 2-amino-3-benzyloxyphenol ( 155 mg at a yield of 53 % ) 
as a brown powder- 

To a solution in ethanol (10 ml) of the aminophenol (135 
mg, 0-627 mmol) was added potassium o-ethyl dithiocarbonate 
(151 mg, 0-941 mmol), and the resulting mixture was refluxed 
under heating for 24 hours- After the solution was left to 
stand for cooling, the solvents were distilled off under 
reduced pressure; to the resulting residue was added 1 N 
hydrochloric acid to adjust the solution to acidity, to extract 
the organic layer - The organic layer was washed with saturated 
sodium chloride solution and dried over anhydrous sodium 
sulfate, from which the solvents were distilled off to recover 
a solid material. The solid material was prepared as a powder 
by using acetone and hexane, to recover 2-mercapto-4- 
benzyloxybenzoxazole (143 mg at a yield of 89 %). 

To a solution in DMF (3 ml) of the oxazole (135 mg, 0.525 
mmol) and 6~bromo-N-(2, 6-diisopropylphenyl)hexanamide (186 
mg, 0.525 mmol) were added potassium carbonate (110 mg, 
0.788 mmol) and 18-crown-6 (14 mg, 0.053 mmol), and the 
resulting mixture was stirred at 80 °C for 90 minutes. After 
the reaction solution was diluted with water, the organic layer 
was extracted with ether. The organic layer was washed 
sequentially with water and saturated sodium chloride solution, 
and was dried over anhydrous magnesium sulfate, from which the 
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solvents were distilled off. The residue was purified by 
silica gel column chromatography (25 g of silica gel; elution 
solvents: hexane : acetone = 20:3); the resulting crystal was 
recrystallized from acetone-hexane, to recover the objective 
compound of 206 mg {at a yield of 74 %) as a colorless crystal. 

The amide (188 mg, 0.354 mmol) was dissolved in 
trif luoroacetic acid (5 ml) while cooling in ice bath, followed 
by addition of thiophenol (440 mg, 3.54 mmol) with stirring 
for 2 minutes . After the temperature was then back to ambient 
temperature, the mixture was stirred for 12 hours. 
Furthermore, thiophenol (440 mg, 3.54 mmol) was added to the 
resulting solution, for 24-hr-stirring. Under reduced 
pressure, the solvents were distilled off. The resulting 
residue was diluted with water and extracted with ethyl acetate. 
The organic layer was washed sequentially with saturated sodium 
hydrogen carbonate solution, water and saturated sodium 
chloride solution, and was dried over anhydrous sodium sulfate, 
from which the solvents were distilled off. The residue was 
purified by silica gel column chromatography (75 g of silica 
gel; elution solvents: hexane : acetone = 5:1 to 10:3), and 
the resulting crystal was recrystallized from acetone-hexane, 
to recover the objective compound (108 mg at a yield of 69 %) 
as a colorless crystal. 
Melting Point : 160-161°C 

IR (KBr) cm" 1 : 3226, 2963, 1652, 1480, 1036, 
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1H-NMR (d 6 -DMSO)£: 

1.12 (12H, d, J = 6.8 Hz), 1.50-1.91 (6H, m) , 2.36 (2H, m) , 
3.09 (2H, sept, J = 6.8 Hz), 3.33 (2H, t, J = 7.1 Hz), 
6.72 (1H, dd, J = 8.1, 1.2 Hz), 6.97 (1H, dd, J = 8.1, 1.2 

Hz), 

7.06 (1H, t, J = 8.1 Hz), 7.09 (1H, d, J = 8.5 Hz), 
7.09 (1H, d, J = 6.6 Hz), 7.19 (1H, dd, J = 8.5, 6.6 Hz) 
8.66 (1H, br s), 9.57 {1H, br s). 

EIMS m/z (relative intensity): 440 (M + , 100). 

Elementary Analysis ; C25H32N2O3S 

Required: C, 68.15; H, 7.32; N, 6.36; S, 7.28. 
Found: C, 68.05; H, 7.33; N, 6.34; S, 7.18. 

Example 23 

Production of 6- ( 4-acetyloxybenzoxazol-2-ylthio ) -N- (2,6- 
diisopropylphenyl ) hexanamide 

Acetic anhydride (18 mg, 0.177 mmol) was added to a 
solution of 6- ( 4-hydroxybenzoxazol-2-ylthio ) -N- (2,6- 
diisopropylphenyl) hexanamide (52 mg, 0.118 mmol) in pyridine 
( 1 ml) , with stirring at ambient temperature for 12 hours . The 
reaction solution was diluted with an aqueous 5 % potassium 
hydrogen sulfate solution, was extracted the organic layer with 
ether. The organic layer was washed sequentially with an 
aqueous 5 % potassium hydrogen sulfate solution, water and 
saturated sodium chloride solution, and was dried over 



anhydrous magnesium sulfate, from which the solvents were 
distilled off. The residue was purified by silica gel column 
chromatography (5 g of silica gel; elution solvents: hexane : 
acetone = 5:1), and the resulting crystal was recrystallized 
from acetone-hexane, to recover the objective compound (37 mg 
at a yield of 64 %) as a colorless crystal. 
Melting Point : 116-117°C 

IR (KBr ) cm -1 : 3436, 3222, 2962, 1772, 1645. 

1H-NMR (d 6 -DMSO) 6 : 

1.12 (12H, d, J = 6.8 Hz), 1.50-1.91 (6H, m) , 2.32 (3H, S), 
2.36 (2H, m), 3.09 (2H, sept, J = 6.8 Hz), 3.34 (2H, t, J 

= 7.1 Hz), 

7.08 (1H, dd, J = 8.1, 1.0 Hz), 7.09 (1H, d, J = 8.6 Hz), 

7.09 (1H, d, J = 6.6 Hz), 7.20 (1H, dd, J = 8.6, 6.6 Hz), 
7.29 (1H, t, J = 8.1 Hz), 7.46 (1H, dd, J = 8.1, 1.0 Hz), 
8.67 (1H, br.s), 

EIMS m/z (relative intensity): 482 (M + , 100). 
Elementary Analysis : C^B^NgO^S 

Required: C, 67.19; H, 7.10; N, 5.80; S, 6.64. 
Found: C, 67.19; H, 7.18; N, 5.82; S, 6.55. 

Kxample 24 

Production of 6- ( 4-methoxycarbonylbenzoxazol-2-ylthio ) -N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

p-Toluenesulfonic acid monohydrate (95 mg, 0.5mmol) was 
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added to a solution of 3 -hydroxy anthranilic acid (1.93 g, 12.6 
ramol) in hydrochloric acid-saturated methanol (40 ml) solution, 
for reflux under heating for 12 hours. The solvents were 
distilled of f , and the resulting residue was diluted with ethyl 
acetate. The organic layer was washed sequentially with an 
aqueous potassium hydrogen carbonate solution, water and 
saturated sodium chloride solution, and was dried over 
anhydrous sodium sulfate, from which the solvents were 
distilled off. The residue was dissolved in ether, and then, 
insoluble matters were filtered off- The filtrate was 
concentrated to recover the residue. Triethyl amine (1.85 g, 
18.25 mmol) was added to a solution of the residue (1.22 g, 
7.37 mmol) in dichloromethane (10 ml), followed by dropwise 
addition of a solution of thiophosgene (923 mg, 8.03 mmol) in 
dichloromethane (2 ml), for subsequent stirring at ambient 
temperature for 5 minutes. The reaction solution was 
concentrated, and the resulting residue was diluted with ethyl 
acetate. The organic layer was washed sequentially with 1 N 
hydrochloric acid, water and saturated sodium chloride 
solution, and was dried over anhydrous sodium sulfate, from 
which the solvents were distilled off* The resulting solid 
matter was crystallized from ethyl acetate-hexane, to recover 
4-methoxycarbonyl-2-mercaptobenzoxazole (1.28 g at a yield of 
84 %). To a solution in DMF (20 ml) of the oxazole (1.05 g, 
5 . 0 mmol ) and 6-bromo-N- ( 2 , 6-diisopropylphenyl ) hexanamide 



73 



(1.77 g, 5.0mmol) were added potassium carbonate (1.04 g, 7.5 
mmol) and 18-crown-6 (132 mg, 0.5 mmol), and the resulting 
mixture was stirred at 80 °C for 2 hours. After the reaction 
solution was diluted with water, the organic layer was 
extracted with ether. The organic layer was washed 
sequentially with water and saturated sodium chloride solution, 
and was dried over anhydrous magnesium sulfate, from which the 
solvents were distilled off. The residue was purified by 
silica gel column chromatography (100 g of silica gel; elution 
solvents : hexane : acetone = 5:1); the resulting crystal was 
recrystallized from acetone-hexane, to recover the objective 
compound of 1.84 g (at a yield of 76 %) as a colorless 
needle-like crystal. 
Melting Point : 131-132°C 

IR (KBr) cm" 1 : 3408, 3221, 3172, 2965, 1713, 1641. 

1H-NMR (d 6 -DMSO) 6i 

1.13 (12H, d, J = 6.8 Hz), 1.53-1.97 (6H, m), 2.39 (2H, m), 
3.10 (2H, sept, J - 6.8 Hz), 3.40 (2H, t, J = 7.2 Hz), 3.91 

(3H, s), 

7.08 (1H, d, J = 8.8 Hz), 7.09 (1H, d, J = 6.6 Hz), 
7.19 (1H, dd, J - 8.8, 6.6 Hz), 7.34 (1H, t, J = 8.1 Hz), 
7.74 (1H, dd, J = 8.1, 1.2 Hz), 7.82 (1H, dd, J = 8.1, 1.2 
Hz), 

8.60 (1H, br s). 
EIMS m/z (relative intensity): 482 (M + ), 176 (100). 
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Elementary Analysis : C 2 7H34N 2 0 4 S 

Required: C, 67.19; H, 7.10; N 5.80; S, 6.64. 
Found: C, 67.29; H, 7.21; N, 5.71; S, 6.62. 

Example 25. 

Production of 6- ( 4-carboxybenzoxazol-2-ylthio ) -N- (2,6- 
diisopropylphenyl ) hexanamide 

To a solution in THF (10 ml) of 6-{4- 
methoxycarbonylbenzoxazol-2-ylthio ) -N- ( 2 , 6- 
diisopropylphenyl) hexanamide (965 mg, 2.0 mmol) was added 
t-BuOH (4 ml), followed by addition of a solution of lithium 
hydroxide • monohydrate (336 mg, 8 mmol) in water (4 ml), with 
stirring at ambient temperature for 12 hours. After 
distillation of the solvents under reduced pressure, the 
resulting residue was extracted with ethyl acetate. The 
organic layer was washed sequentially with 0.5 N hydrochloric 
acid, water and saturated sodium chloride solution, and was 
dried over anhydrous sodium sulfate, from which the solvents 
were distilled off. The resulting crude crystal was 
recrystallized from acetone-hexane, to recover the objective 
compound (799 mg at a yield of 85 %) as a colorless crystal. 
Melting Point : 174-176°C 

IR (KBr) cm -1 : 3421, 3244, 2963, 1649, 1493. 
1H-NMR (d 6 -DMSO) 6i 

1.12 (12H, d, J = 6.8 Hz), 1.47-1.88 (6H, m) , 2.37 (2H, m) , 
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3.09 (2H, sept, J = 6.8 Hz), 3.34 (2H, t, J = 7.1 Hz ) , 
7.08 (1H, d f J = 8.5 Hz), 7.09 (1H, d, J = 6.6 Hz), 
7.19 (1H, dd, J =8.5, 6.6 Hz), 7.34(1H, t, J = 7.9 Hz), 
7.74 (1H, dd, J a 7.9,0.5 Hz), 7.80 (1H, dd, J = 7.9,0.5 Hz), 
8.76 (1H, br s) . 
Elementary Analysis s C 2 3H32N 2 0 4 S 

Required: C, 66.64; H, 6.88; N, 5.98; S, 6.84. 
Found: C, 66.36; H, 6.86; N, 6.03; S, 6.64. 

Example 26 

Production of 6~ ( 4-hydroxymethylbenzoxazol-2-ylthio ) -N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution in THF (10 ml) of 6- (4- 
carboxybenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylpheny 1 ) hexanamide (613 mg, 1.5 mmol) was added 
triethylamine (200mg, 1.98 mmol), followed by gradual addition 
of methyl chloroformate (195 mg, 1.80 mmol) under cooling in 
ice bath, with stirring for 30 minutes. The deposited 
triethylamine hydrochloride salt was filtered off; to the 
resulting filtrate under cooling in ice bath was gradually 
added an aqueous suspension (1.5 m) of sodium borohydride (227 
mg, 6.0 mmol); and the resulting mixture was stirred for 30 
minutes. To the reaction solution was added water, to extract 
the organic layer with ethyl acetate. The organic layer was 
washed sequentially with water and saturated sodium chloride 
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solution and dried over anhydrous sodium sulf ate, from which 
the solvents were distilled off. The residue was purified by 
silica gel column chromatography {25 g of silica gel; elution 
solvents: hexane : acetone = 5:2 to 5:3), and the resulting 
crude crystal was recrystallized from acetone-ether-hexane, 
to recover the objective compound (468 mg at a yield of 69 %) 
as a colorless crystal. 
Melting Point : 93-95°C 

IR (KBr ) cm"* 1 : 3358, 3243, 2963, 1646, 1506. 

1H-NMR (d 6 -DMS0) 6i 

1.13 (12H, d, J = 6.8 Hz), 1.50-1.92 (6H,m), 2.37 (2H, m) , 
3.09 (2H, sept, J = 6.8 Hz), 3.35 <2H, t, J = 7.1 Hz), 
4.67 (1H, t, J = 5.5 Hz), 4. 83 (2H, d, J = 5.5 Hz), 
7.09 (1H, d, J = 8.1 Hz), 7.09 (1H, d, J = 6.6 Hz), 
7.19 (1H, dd, J « 8.1, 6.6 Hz), 7.24 (1H, t, J = 7.8 Hz), 
7.37 (1H, dd, J = 7.8, 1.4 Hz), 7.40 (1H, dd, J = 7.8, 1.4 

Hz), 

8.66 (1H, br s) . 
EIMS m/z (relative intensity): 454 (M + ), 204 (100). 
Elementary Analysis : C 2 6H3 4 N 2 0 3 S 

Required: C, 68.69; H, 7.54; N, 6.16; S, 7.05. 
Found: C, 68.70; H, 7.57; N, 6.15; S, 7.01. 

Example 27 

Production of 6 - [ 4 - < N , N-dimet hy laminomethy 1 ) benzoxa zol - 2 - 
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ylthio ] -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution in THF (5 ml) of 6-(4- 
hydroxymethylbenzoxazol- 2 -ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide (182 mg, 0.4 mmol) were added 
triethylamine (81 mg, 0.8 mmol) and 4-dimethylaminopyridine 
(9.8 mg, 0.08 mmol), followed by dropwise addition of methane 
sulfonylchloride (64 mg, 0.56 mmol) under cooling in ice bath 
with stirring, and the resulting mixture was stirred for 30 
minutes. The reaction solution was extracted with ethyl 
acetate; the organic layer was washed sequentially with 0.5 
N hydrochloric acid, water and saturated sodium chloride 
solution and dried over anhydrous sodium sulfate, from which 
the solvents were distilled off. To a solution in THF (7 ml) 
of the resulting residue (209 mg) was added an aqueous 40 % 
N,N-dimethylamine solution (180mg, 1.6 mmol), for reflux under 
heating for one hour. After the reaction solution was left 
to stand and cooled, the reaction solution was extracted with 
ethyl acetate? the organic layer was washed with an aqueous 
sodium hydrogen carbonate solution, water and saturated sodium 
chloride solution and dried over anhydrous sodium sulfate, from 
which the solvents were distilled off. The residue was 
purified by silica gel column chromatography (10 g of silica 
gel; elution solvents: hexane : acetone = 5:3, chloroform : 
ammonia-saturated methanol = 19:1) , and the resulting crystal 
was recrystallized from acetone-hexane, to recover the 
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objective compound (137 mg at a yield of 71 %) as a colorless 
crystal . 

Melting Point : 113-115°C 

IR (KBr ) cm- 1 : 3435, 3237, 2964, 1647, 1506. 
H-NMR (d 6 -DMSO) 6'. 

1.12 (12H, d, J = 6.8 Hz), 1.52-1.93 (6H,m), 2.24 (6H, s), 
2.37 (2H, m), 

3.09 (2H, sept, J = 6.8 Hz), 3.35 (2H, t, J = 7.2 Hz), 3.77 
(2H, s), 

7.09 (1H, d, J = 8.3 Hz), 7.09 (1H, d, J = 6.8 Hz), 
7.19 (1H, dd, J = 8.3, 6.8Hz), 7.22 (1H, t, J = 7.6 Hz), 
7.28 (1H, dd, J = 7.6, 1.7 Hz), 7.41 (1H, dd, J = 7.6, 1.7 
Hz), 

8.65 (1H, br s). 
EIMS m/z (relative intensity): 481 (M + ), 207 (100) 
Elementary Analysis : C 28 H3 9 N 3 0 2 S 

Required: C, 69.82; H, 8.16; N, 8.72; S, 6.66. 
Found: C, 69.76; H, 8.23; N, 8.64; S, 6.72. 

Example 28 

Production of 6- ( 4-N,N-dimethylaminobenzoxazol-2-ylthio)- 
N- ( 2 , 6-diisopropylpnenyl ) hexanamide 

To a solution in THF (50 ml) of 2-amino-3-nitrophenol 
(1.54 g, 10 mmol) was added portions of sodium hydride (528 
mg, 22 mmol) under cooling in ice bath, and the resulting 
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mixture was stirred at 60 °C for 5 minutes. Then, portions of 
thiophosgene (1.38 g, 12 mraol) were added to the mixture, which 
was then stirred at 60 °C for 5 minutes. After distillation 
of the solvent, the resulting residue was adjusted to acidity 
by using 1 N hydrochloric acid; the resulting solid matter was 
filtered and recovered, which was then purified by silica gel 
column chromatography (200 g of silica gel; elution solvents: 
chloroform, chloroform : methanol = 100:1 to 50:1), and the 
resulting solid matter was crystallized from acetone-hexane, 
to recover 2-mercapto-4-nitrobenzoxazole (807 mg at a yield 
of 41 %) as a yellow crystal. To a solution in DMF (6 ml) of 
the resulting oxazole (216 mg, 1.1 mmol) and 6-bromo-N- 
(2,6-diisopropylphenyl)hexanamide (390 mg, 1.1 mmol) were 
added potassium carbonate (228 mg, 1.65 mmol) and 18-crown-6 
(29 mg, 0.11 mmol), and the resulting mixture was stirred at 
80 °C for 2 hours . After the reaction solution was diluted with 
water, the organic layer was extracted with ethyl acetate. The 
organic layer was washed sequentially with water and saturated 
sodium chloride solution, and was dried over anhydrous 
magnesium sulfate, from which the solvents were distilled off. 
The residue was purified by silica gel column chromatography 
(70 g of silica gel; elution solvents: hexane : acetone = 5:1 
to 10:3); the resulting crystal was recrystallized from 
acetone-hexane, to recover 6-(4-nitrobenzoxazol-2-ylthio)- 
N-(2,6-diisopropylphenyl)hexanamide (304 mg at a yield of 59 %) 
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as a pale yellow crystal (melting point of 132-133 °C). 

The nitro material (386 mg, 0.822 mmol) was dissolved 
in acetic acid (8 ml), followed by addition of zinc (1.07 g, 
16.44 mmol) undercooling in ice bath, and the resulting mixture 
was stirred at ambient temperature for 5 minutes . The reaction 
solution was diluted with ethyl acetate and filtered through 
celite, which was then adjusted to neutrality by using an 
aqueous sodium hydrogen carbonate solution. The organic layer 
was washed sequentially with an aqueous sodium hydrogen 
carbonate solution, water and saturated sodium chloride 
solution, and was dried over anhydrous sodium sulfate, from 
which the solvents were distilled off. The residue was 
purified by silica gel column chromatography (38 g of silica 
gel; elution solvents: dichloromethane : hexane : acetone = 
4:4:1); the resulting crystal was recrystallized from 
acetone-hexane, to recover 6-(4-aminobenzoxazol-2-ylthio)- 
N- ( 2 , 6-diisopropylphenyl ) hexanamide ( 231 mg at a yield of 64 % ) 
as a pale yellow crystal (melting point of 167 - 168 °C). To 
a solution of the amine material (273 mg, 0.621 mmol) in 
acetonitrile (7.5 ml) were sequentially added a solution of 
an aqueous 37 % formaldehyde solution (504 mg, 5.78 mmol) in 
acetonitrile (7.5 ml) and a suspension of sodium 
cyanoborohydride (156 mg, 2.48 mmol) in acetonitrile (1 ml); 
and acetic acid (48 was added to the resulting mixture with 
stirring at ambient temperature. The resulting mixture was 
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further stirred for 30 minutes as it was* After distillation 
of the solvents , the resulting residue was diluted with water, 
and extracted with ethyl acetate. The organic layer was 
sequentially washed with water and saturated sodium chloride 
solution and dried over anhydrous sodium sulfate, from which 
the solvents were distilled off. The residue was purified by 
preparative thin layer chromatography (elution solvents: 
hexane : acetone = 5:2); the resulting crystal was 
recrystallized from acetone-hexane, to recover the objective 
compound (177 mg at a yield of 61 %) as a colorless crystal* 
Melting Point : 129-130°C 

IR (KBr ) cm' 1 : 3435, 3226, 2967, 1645, 1524. 

1H-NMR (d 6 -DMS0) 6: 

1.13 (12H, d, J = 7.1 Hz), 1.51-1.92 (6H, m) , 2.36 (2H, m), 
3.09 (2H, sept, J = 7.1 Hz), 3.16 (6H, s), 3.30 (2H, t, J 

= 7.1 Hz), 

6.49 (1H, dd, J = 8.8, 0.7 Hz), 6.84 (1H, dd, 8.1, 0.7 Hz), 
7.07 (1H, d, J = 8.1 Hz), 7.08 (1H, d, J = 8.6 Hz), 
7.09 (1H, d, J » 6.4 Hz), 7.19 (1H, dd, J = 8.6, 6.4 Hz), 
8.63 (1H, br s) . 

EIMS m/z (relative intensity): 467 (M + , 100) 

Elementary Analysis : C 27 H3 7 N 3 0 2 S 

Required: C, 69.34; H, 7.97; N, 8.99; 5, 6.86. 
Found: C, 69.42; H, 8.10; N, 8.85; S, 6.77. 
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Example 29 

Production of 6- ( 5-benzyloxybenzoxazol-2-ylthio ) -N- (2,6- 
diisopropylphenyl ) hexanamide 

To a solution in acetatic acid (21 ml) of 4- 
benzyloxy-2-nitrophenol (1.67 g, 6.8 mmol) was added zinc (8.89 
g, 136 mmol) under cooling in ice bath, with stirring at ambient 
temperature for 2 hours. Zinc was filtered off by using 
celite; the filtrate was adjusted to neutrality with sodium 
hydrogen carbonate, and extracted with ethyl acetate. The 
organic layer was sequentially washed with an aqueous sodium 
hydrogen carbonate solution, water and saturated sodium 
chloride solution and dried over anhydrous sodium sulfate, from 
which the solvents were distilled off to recover 4- 
benzyloxy-2-aminophenol (1.40 g at a yield of 95 %) as a brown 
oil. To a solution of the aminophenol (1.4 g, 6.5 mmol) in 
ethanol (35 ml) was added potassium o-ethyl dithiocarbonate 
(1.34 g, 8.36 mmol), for reflux under heating for 24 hours. 
After the reaction solution was left to stand for cooling, the 
solvents were distilled off; the resulting residue was 
dissolved in water and adjusted to acidity by using cone, 
hydrochloric acid, and extracted with ethyl acetate. The 
organic layer was washed with saturated sodium chloride 
solution and dried over anhydrous sodium sulfate, from which 
the solvents were distilled off. The resulting solid material 
was crystallized from acetone-hexane, to recover 2- 
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mercapto-5-benzyloxybenzoxazole (1.27 g at a yield of 71 %> 
as a pale pink crystal. To a solution of the oxazole (514 mg, 
2.0 mmol) and 6-bromo-N-(2,6-diisopropylphenyl)hexanamide 
(708 mg, 2.0 mmol) in DMF (5 ml) were added potassium carbonate 
(345 mg, 2.5 mmol) and 18-crown-6 (65 mg, 0.24 mmol), and the 
resulting mixture was stirred at 80 °C for 3 hours. After the 
reaction solution was diluted with water, the organic layer 
was extracted with ethyl acetate. The organic layer was washed 
sequentially with water and saturated sodium chloride solution, 
and was dried over anhydrous magnesium sulfate, from which the 
solvents were distilled off. The residue was purified by 
silica gel column chromatography (50 g of silica gel; elution 
solvents : hexane : acetone = 5 : 1 to 10 : 3 ) ; the resulting crystal 
was recrystallized from acetone-hexane, to recover the 
objective compound (734 mg at a yield of 69 %) as a pale red 
crystal . 

Melting Point : 102-104°C 

IR (KBr) cm -1 : 3413, 3243, 2964, 1644, 1496. 

1H-NMR (d 6 -DMSO) 6 i 

1.12 (12H, d, J = 6.8 Hz), 1.46-1.92 (6H, m) , 2.47 (2H, m) , 
3.09 (2H, sept, J = 6.8 Hz), 3.33 (2H, t, J = 7.1 Hz), 5.13 

(2H, s), 

6.94 (1H, dd, J = 8.8, 2.4 Hz), 7.08 (1H, d, 8.8 Hz), 
7.09 (1H, d, J = 6.8 Hz), 7.19 (1H, dd, J = 8.8, 6.8 Hz), 
7.21 (1H, d, J = 2.4 Hz), 
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7.25-7. 47 (6H, m) , 8.68 (1H, br s). 
EIMS m/z (relative intensity): 530 (M + , 100). 
Elementary Analysis : C 3 2H3 8 N20 3 S 

Required: C, 72.42; H, 7.22; N, 5.28; S, 6.04. 
Found: C, 72.41; H, 7.24; N f 5.11; S, 5.82. 

Exampl e 30 

Production of 6- ( 5-hydroxybenzoxazol-2-ylthio ) -K— (2,6- 
diisopropylphenyl ) hexanamide 

Under cooling in ice bath, 6-(5-benzyloxybenzoxazol- 
2-ylthio)-N- (2 ,6-diisopropylphenyl) hexanamide (514 mg, 2.0 
mmol) was dissolved in trif luoroacetic acid (20 ml), followed 
by addition of thioanisole {1.24 g, 10 mmol), with stirring 
at ambient temperature for 12 hours . The solvent was distilled 
off from the reaction solution; the resulting residue was 
diluted with water, and extracted with ethyl acetate. The 
organic layer was washed sequentially with a saturated sodium 
hydrogen carbonate solution and saturated sodium chloride 
solution, and was dried over anhydrous magnesium sulfate, from 
which the solvents were distilled off. The residue was 
purified by silica gel column chromatography (30 g of silica 
gel; elution solvents: hexane : acetone = 5:1 to 5:2), to 
recover the objective compound (459 mg at a yield of 97 %) as 
a pale red amorphous . 

IR (KBr ) cm' 1 : 3247, 2963, 1649, 1445, 1153. 
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1H-NMR (d 6 -DMSO) 6i 

1.12 (12H, d, J = 6.8 Hz), 1.48-1.91 (6H, m) , 2.35 (2H, m) , 

3.08 (2H, sept, J = 6.8 Hz), 3.31 (2H, t, J = 7.1 Hz), 
6.70 (1H, dd, J = 8.8, 2.4 Hz), 6.92 (1H, d, J = 2.4 Hz), 

7.09 (1H, d, J=8.3 Hz), 

7.10 (1H, d, J = 7.1 Hz), 7.19 (1H, dd, J = 8.3, 7.1 Hz), 
7.31 (1H, d, J = 8.8 Hz), 

8.68 (1H, br s), 8.92 (1H, s). 
EIMS m/z (relative intensity): 440 (M + , 100). 
Elementary Analysis : C 25 H32N 2 03S 

Required: C, 68.15; H, 7.32; N, 6.36; S, 7.28. 
Found: C, 68.16; H, 7.45; N, 6.26; S, 6.86. 

Example 31 

Production of 9-(5-hydroxybenzoxazol-2-ylthio)-N-(2,6- 
diisopropylphenyl ) nonanamide 

To a solution of 2-mercapto-5-benzyloxybenzoxazole (515 
m< 3' 2.0 mmol) and 9-bromo-N-(2,6- 

diisopropylphenyl) nonanamide (793 mg, 2.0 mmol) in DMF (15 ml) 
were added potassium carbonate (415 mg, 3.0 mmol) and 18- 
crown-6 (53 mg, 0.02 mmol), and the resulting mixture was 
stirred at 80 °C for one hour. After the reaction solution was 
diluted with water, the organic layer was extracted with ethyl 
acetate . The organic layer was washed sequentially with water 
and saturated sodium chloride solution, and was dried over 



86 



anhydrous magnesium sulfate, from which the solvents were 
distilled off. The residue was purified by silica gel column 
chromatography (75 g of silica gel; elution solvents: hexane : 
acetone = 5:1); the resulting crystal was recrystallized from 
acetone-hexane, to recover the objective compound (990 mg at 
a yield of 86 %) as a colorless crystal. 

Under cooling in ice bath, 9-[5-benzyloxybenzoxazol- 
2-ylthio]-N-(2,6-diisopropylphenyl)nonanamide (859 mg, 1.5 
mmol) was dissolved in trif luoroacetic acid (40 ml), followed 
by addition of thiophenol (1.86 g, 15 mmol), with stirring at 
ambient temperature for 24 hours. The solvent was distilled 
off under reduced pressure; the resulting residue was diluted 
with water, and extracted with ethyl acetate. The organic 
layer was washed sequentially with saturated sodium hydrogen 
carbonate solution, water and saturated sodium chloride 
solution, and was dried over anhydrous sodium sulfate, from 
which the solvents were distilled off. The residue was 
purified by silica gel column chromatography (85 g of silica 
gel; elution solvents: hexane : acetone = 5:1 to 10:3 to 5:2), 
to recover the objective compound (634 mg at a yield of 88 %) 
as a pale pink amorphous. 

IR (KBr) cm -1 : 3250, 2929, 1651, 1447, 1154. 
1H-NMR (d 6 -DMSO) 6 : 

1.13 (12H, d, J = 6.8 Hz), 1.37-1.69 (10H, m) , 

1.80 (2H, quint, J = 7.2 Hz) 
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2.34 (2H, m), 3.10 (2H, sept, J = 6.8 Hz), 3.30 (2H, t, J 
= 7.2 Hz), 

6.72 (1H, dd, J = 8.8, 2.0 Hz), 6.94 (1H, dd, J = 2.0, 0.5 
Hz), 

7.10 (1H, d, J = 8.6 Hz), 7.11 (1H, d, J = 6.6 Hz), 
7.21 (1H, dd, J - 8.6, 6.6 Hz), 7.32 (1H, dd, J = 8.8, 0.5 
Hz) 

8.87 (1H, br s), 8.93 (1H, br s). 
EIMS m/z (relative intensity): 482 (M + , 100). 
Elementary Analysis : C 28 H 38 N 2 0 3 S 

Required: C, 69.68; H, 7.93; N, 5.80; S, 6.64. 
Found: C, 69.41; H, 8.12; N, 5.62; S, 6.92. 

Example 3? 

Production of 6- ( 5-acetylthiobenzoxazol-2-ylthio) -N- (2,6- 
diisopropylphenyl ) hexanamide 

In the same manner as in Example 22 except for the use 
of 6- ( 5-hydroxybenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide instead of 6- (4- 

hydroxybenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide, reaction progressed to recover 
the objective compound as a pale red crystal. 
Melting Point : 102-104°C 

IR (KBr ) cm -1 : 3247, 2963, 1649, 1445, 1153. 
1H-NMR (dg-DMSO) 6: 
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1.14 (12H, d, J = 6.8 Hz), 1.51-1.96 (6H, m) , 2.28 (3H, s), 
2.38 (2H, m), 

3.11 (2H, sept, J = 6.8 Hz), 3.38 (2H, t, J = 7.1 Hz), 
7.06 (1H, dd, J = 8.6, 2.4 Hz), 7.11 (1H, d, J = 8.8 Hz), 

7.12 (1H, d, 7.1 Hz), 

7.23 (1H, dd, J = 8.8, 7.1 Hz), 7.59 (1H, d, J - 8.6 Hz), 

8.71 (1H, br s) . 
EIMS m/z (relative intensity): 482 (M + , 100). 
Elementary Analysis : C 27 H3 4 N20 4 S 

Required: C, 67.19; H, 7.10; N, 5.80; S, 6.64. 
Found: C, 67.40; H, 7.20; N, 5.72; S, 6.50. 

Example 33 

Production of 9-(5-acetyloxythiobenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) nonanamide 

In the same manner as in Example 22 except for the use 
of 9- ( 5-hydroxybenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) nonanamide instead of 6- (4- 

hydroxybenzoxazol-2 -ylthio ) -N- (2,6- 

diisopropylphenyl)hexanamide, reaction progressed to recover 
the objective compound as a colorless crystal. 
Melting Point : 89-90°C 

IR (KBr ) cm -1 : 3433, 3266, 1770, 1649, 1496. 
1H-NMR (d 6 -DMSO) 6 : 

1.13 (12H, d, J = 6.8 Hz), 1.37-1.71 (10H, m) , 
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1.82 (2H, quint, J = 7.2 Hz), 

2.25 (3H, s), 2.33 (2H, m) , 3.09 (2H, sept, J = 6.8 Hz), 
3.32 <2H, t, J = 7.2 Hz), 7.01 (1H, dd, J = 8.8, 2.4 Hz), 
7.08 (1H, d, J = 8.6 Hz), 7.09 (1H, d, J = 7.1 Hz), 
7.19 (1H, dd, J = 8. 6 , 7.1 Hz), 7.33 (1H, dd, J = 2.4, 0.5 
Hz), 

7.52 (1H, dd, J = 8.8, 0.5 Hz), 8.61 (1H, br s) 
EIMS m/z (relative intensity): 524 (M + , 100). 
Elementary Analysis : C 30 H 40 N 2 O 4 S 

Required: C, 68.68; H, 7.68; N, 5.34; S, 6.11. 
Found: C, 68.79; H, 7.79; N, 5.31; S, 6.09. 

Example 34 

Production of 6-(5-methoxycarbonylbenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 24 except for the use 
of 3-amino-4-hydroxybenzoic acid instead of 3- 
hydroxyanthranilic acid, reaction progressed to recover the 
objective compound as a colorless needle-like crystal. 
Melting Point : 104-1 06°C 

IR ( KBr ) cm -1 : 3417, 3251, 2960, 1720, 1651. 

1H-NMR (d 6 -DMSO) 6: 

1.11 (12H, d, J = 6.8 Hz), 1.47-1.95 <6H, m) , 2.36 (2H,m), 
3.07 (2H, sept, J = 6.8 Hz), 3.38 (2H, t, J = 7.1 Hz), 3.88 

(3H, s), 
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7.08 (1H, d, J = 8.5 Hz), 7.09 (1H, d, J =7.1 Hz), 
7.20 (1H, dd, J = 8.5, 7.1 Hz), 7.67 (1H, d, J = 8.3 Hz), 
7.93 (1H, dd, J = 8.5, 2.4 Hz), 8.12 (1H, dd, J = 2.4 Hz), 
8.68 <1H, br s) . 
Elementary Analysis : C 27 H34N 2 0 4 S 

Required: C, 67.19; H, 7.10; N, 5.80; S, 6.64. 
Pound: C, 67.32; H, 7.11; N, 5.81; S, 6.62. 

Example 35 

Production of 6-{5-carboxybenzoxazol-2-ylthio)-N-(2,6- 
diisopropylphenyl ) hexanamide 

In the same manner as in Example 25 except for the use 
of 6- ( 5-methoxycarbonylbenzoxazol-2 -ylthio ) -N- (2,6- 

v 

diisopropylphenyl) hexanamide instead of 6- (4- 

methoxycarbonylbenzoxazol-2-ylthio ) -N- (2,6- 
diisopropylphenyl) hexanamide, reaction progressed to recover 
the objective compound as a colorless crystal. 
Melting Point : 198-200°C 

IR ( KBr) cm -1 : 3610, 3236, 2963, 1691, 1646. 

1H-NMR (d 6 -DMSO) <S : 

1.13 (12H, d, J = 6.8 Hz), 1.53-1.94 (6H, m) , 2.38 (2H, m) , 
3.10 (2H, sept, J = 6.8 Hz), 3.37 (2H, t, J = 7.2 Hz), 
7.08 (1H, d, J = 8.5 Hz), 7. 09 (1H, d, J = 6.6 Hz), 
7.19 (lH,dd, J =8.5, 6.6 Hz), 7.58 (1H, dd, J = 8.5, 0.5 Hz), 
7.93 (1H, dd, J = 8.5, 1.7 Hz), 8.12 (1H, dd, J = 1.7, 0.5 
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Hz), 

8.62 (1H, br s) . 
EIMS m/z (relative intensity): 468 (M + ), 176(100) 
Elementary Analysis : C 26 H 32 N 2 0 4 S 

Required: C, 66.64; H, 6.88; N, 5.98; S, 6.84. 
Found: C, 66.78; H, 7.00; N, 5.98; S, 6.67. 

Example 3 6 

Production of 6-(5-hydroxymethylbenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 26 except for the use 
of 6- ( 5-carboxybenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide instead of 6-(4- 

carboxybenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide, reaction progressed to recover 
the objective compound as a colorless crystal. 
Melting Point : 152-153°C 

IR (KBr ) cm -1 : 3432, 3222, 2965, 1646, 1491. 

1H-NMR (d 6 -DMSO) 6: 

1.13 (12H, d, J = 6.8 Hz), 1.50-1.92 (6H,m), 2.36 (2H, m), 
3.09 (2H, sept, J = 6.8 Hz), 3.34 (2H, t, J = 7.1 Hz), 4.59 

(2H, s), 

7.09 (1H, d, J = 8.1 Hz), 7.09 (1H, d, J = 6.8 Hz), 
7.19 (1H, dd, J = 8.1 , 6.8Hz), 7.24 (1H, dd , J = 8.3, 1.5 
Hz), 
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7-46 (1H, d, J = 8.3 Hz), 7.52 (1H, d, J = 1.5 Hz) , 8.67 (1H, 
br s ) . 

EIMS m/z (relative intensity): 454 (M + ), 176 (100) 
Elementary Analysis : C^H^^C^S 

Required: C, 68.69; H, 7.54; N, 6.16; S, 7.05. 
Found: C, 68.59; H, 7.58; N, 6.12; S, 7.11. 

Example 37 

Production of 6-[5-(N,N-dimethylaminomethyl)benzoxazol-2- 
ylthio ] -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 27 except for the use 
of 6- ( 5-hydroxymethylbenzoxazol-2-ylthio ) -N- (2,6- 

diisopropy lphenyl ) hexanamide instead of 6-(4- 

hydroxymethylbenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide, reaction progressed to recover 
the objective compound as a colorless crystal. 
Melting Point : 112-113 °C 

IR (KBr ) cnT 1 : 3429, 3238, 2961, 1652, 1502. 
1 H-NMR (d 6 -DMS0) 6 : 

1.12 (12H, d, J = 6.8 Hz), 1.50-1.92 (6H,m) ,2.19 (3H, s), 
2.20 (3H, s), 

2.36 (2H, m), 3.09 (2H, sept, J = 6.8 Hz), 3.34 (2H, t, J 
= 7.2 Hz), 

3.49 (2H, s), 7.09 (1H, d, J = 8.6 Hz), 7.09 (1H, d, J = 7.1 
Hz), 
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7.19 (1H, dd, J = 8.6, 7.1 Hz), 7.21 (1H, dd, J = 8.6, 1.5 
Hz), 

7.46 (1H, d, J = 8.6 Hz), 7.48 (1H, d, J = 1.5 Hz), 8.66 (1H, 
br s) . 

EIMS m/z (relative intensity): 481 (M + ), 207 (100). 
Elementary Analysis : C 28 H 3g N 3 0 2 S 

Required: C, 69.82? H, 8.16; N, 8.72; S, 6.66. 
Found: C, 69.65; H, 8.18; N, 8.65; S, 6.54. 

Example 3fl 

Production of 6-(5-N,N-dimethylaminobenzoxazol-2-ylthio)- 
N- ( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 2-amino-4-nitrophenol (1.54 g, 10 mmol) 
in ethanol (50 ml) was added potassium o-ethyl dithiocarbonate 
(1.76 g, 11 mmol) , at reflux under heating for 12 hours. After 
the reaction solution was left to stand for cooling, the 
solvents were distilled off under reduced pressure; the 
resulting residue was adjusted to acidity by using 1 N 
hydrochloric acid, and extracted with ethyl acetate. The 
organic layer was washed with saturated sodium chloride 
solution and dried over anhydrous sodium sulfate, from which 
the solvents were distilled off . The resulting solid material 
was crystallized from acetone-hexane, to recover 2- 
mercapto-5-nitrobenzoxazole (1.90 g at a yield of 97 I) as a 
yellow crystal . To a solution of the oxazole (392 mg, 2.0mmol) 
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and 6-bromo~N-(2,6--diisopropylphenyl)hexanamide (708 mg, 2.0 
mmol) in DMP (5 ml) were added potassium carbonate (304 mg, 
2.2 mmol) and 18-crown-6 (53 mg, 0.2 mmol), and the resulting 
mixture was stirred at 80 °C for 3 hours. After the reaction 
solution was diluted with water, the organic layer was 
extracted with ethyl acetate. The organic layer was washed 
sequentially with water and saturated sodium chloride solution, 
and was dried over anhydrous magnesium sulfate, from which the 
solvents were distilled off. The residue was purified by 
silica gel column chromatography (50 g of silica gel; elution 
solvents : hexane : acetone = 5:ltol0;3); the resulting crystal 
was recrystallized from acetone-hexane, to recover 6-(5- 
nitrobenzoxazol-2~ylthio ) -N- (2,6- 

diisopropylphenyl)hexanamide (796 mg at a yield of 85 %) as 

a pale yellow crystal (of a melting point of 118 to 119 °C). 
The nitro material (670 mg, 1.42 mmol) was dissolved in acetic 
acid (15 ml), followed by addition of zinc (1.86 g, 28.5 mmol) 
under cooling in ice bath, and the resulting mixture was stirred 
at ambient temperature for 2 hours. After the reaction 
solution was filtered through celite, the filtrate was adjusted 
to neutrality by using an aqueous saturated sodium hydrogen 
carbonate solution, and extracted with ethyl acetate. The 
organic layer was washed sequentially with an aqueous sodium 
hydrogen carbonate solution, water and saturated sodium 
chloride solution, and was dried over anhydrous sodium sulfate, 
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from which the solvents were distilled off. The residue was 
purified by silica gel column chromatography (12 g of silica 
gel; elution solvents: chloroform : methanol = 97:3); the 
resulting crystal was recrystallized from methylene 
chloride-ether, to recover 6-(5-aminobenzoxazol-2-ylthio)- 
N- ( 2 , 6-diisopropylphenyl ) hexanamide ( 374 mg at a yield of 60 % ) 
as a pale yellow crystal (of a melting point of 151-152 °C). 
To a solution of the aniline (220 mg, 0.50 mmol) in acetonitrile 
(3 ml) were sequentially added an aqueous 37 % formaldehyde 
solution (406 mg, 5.0 mmol) and a suspension of sodium 
cyanoborohydride (126 mg, 2.0 mmol) in acetonitrile (2 ml), 
followed by dropwise addition of acetic acid (45 with 
stirring at ambient temperature; and then, the resulting 
mixture was further stirred for 30 minutes. After 
distillation of the solvents, the resulting residue was diluted 
with water, and extracted with ethyl acetate. The organic 
layer was sequentially washed with water and saturated sodium 
chloride solution and dried over anhydrous sodium sulfate, from 
which the solvents were distilled off. The residue was 
purified by silica gel column chromatography (10 g of silica 
gel; elution solvents: hexane : methylene chloride : acetone 
= 4:4:1), and the resulting crystal was recrystallized from 
ether-hexane, to recover the objective compound (122 mg at a 
yield of 52 %) as a colorless needle-like crystal. 
Melting Point : 130-132°C 



96 



IR (KBr) cm *: 3435, 3227, 2961, 1651, 1494. 
1H-NMR (d 6 -DMSO) 6i 

1.12 (12H, d, J - 6.8 Hz), 1.47-1.92 (6H, m) , 2.35 (2H,m), 
2.89 (6H, s), 

3.08 (2H, sept, J = 6.8 Hz), 3.31 (2H, t, J = 7.1 Hz), 
6.71 (1H, dd, J = 8.8, 2.4 Hz), 6.87 (1H, d, J = 2.4 Hz), 
7.08 (1H, d, J = 8.3 Hz), 7.09 (1H, d, J = 6.8 Hz), 
7.19 (1H, dd, J = 8.3, 6.8 Hz), 7.33 (1H, d, J = 8.8 Hz), 
8.68 (1H, br s) . 

EIMS m/z (relative intensity): 467 (M + , 100). 

Elementary Analysis : C 27 H 37 N 3 0 2 S 

Required: C, 69.34; H, 7.97; N, 8.99; S, 6.82. 
Found: C, 69.44; H, 7.97; N, 8.94; S, 6.86. 

Example 3q 

Production of 6-(6-hydroxybenzoxazol-2-ylthio)-N-(2,6- 
diisopropylphenyl ) hexanamide 

To a solution of 2-mercapto-6-hydroxybenzoxazole (167 
m <3r 1.0 mmol) and 6-bromo-N-(2,6- 

diisopropylphenyl) hexanamide (354 mg, 1.0 mmol) in DMF (6 ml) 
were added potassium carbonate (207 mg, 1.5 mmol) and 18- 
crown-6 (26 mg, 0.01 mmol), and the resulting mixture was 
stirred at 80 °C for 2 hours. After the reaction solution was 
diluted with water, the organic layer was extracted with ethyl 
acetate. The organic layer was washed sequentially with water 
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and saturated sodium chloride solution, and was dried over 
anhydrous sodium sulfate, from which the solvents were 
distilled off. The residue was purified by silica gel column 
chromatography (70 g of silica gel; elution solvents: hexane : 
acetone = 10:3 to 5:1), to recover the objective compound (347 
mg at a yield of 79 %) as a pale brown amorphous. 
IR (KBr) cm -1 : 3247, 2963, 1652, 1484. 
1H-NMR (d 6 -DMSO) 6i 
J* 1.13 (12H, d, J = 6.8 Hz), 1.51-1.91 (6H, m) , 2.37 (2H, m) , 

E 3 - 10 < 2H ' sept, J = 6.8 Hz), 3.28 (2H, t, J = 7.2 Hz), 

6 - 75 (1H, dd, J = 8.5, 2.2 Hz), 6.91 (1H, d, J = 2.2 Hz), 

7- 08 (1H, d, J = 8.6 Hz), 7.09 (1H, d, J = 6.6 Hz), 

"is? ' 

7.19 (1H, dd, J = 8.8, 6.6 Hz), 7.31 <1H, d, J = 8.5 Hz) 
j" 8.61 (1H, br s), 9.08 (1H, br s). 

q EIMS m/z (relative intensity): 440 (M+, 100). 

t S 

Elementary Analysis : C 25 H 32 N20 3 S 

Required: C, 68.15; H, 7.32; N, 6.36; S, 7.28. 

Found: C, 67.93; H, 7.37; N, 6.31; S, 7.03. 

Example AO 

Production of 6-( 6-methoxycarbonylbenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 24 except for the use 
of 4-amino~3-hydroxybenzoic acid instead of 3- 
hydroxyanthranilic acid, reaction progressed to recover the 
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objective compound as a colorless needle-like crystal. 
Melting Point : 157-158°C 

IR (KBr) cm -1 : 3412, 3236, 2959, 1714, 1647. 

1H-NMR (d e -DMSO) 6 s 

1.12 (12H, d, J = 6.8 Hz), 1.51-1.94 (6H, m) , 2.37 (2H,m), 
3.09 (2H, sept, J = 6.8 Hz), 3.39 (2H, t, J = 7.2 Hz), 3.88 

(3H, s), 

7.08 (1H, d, J = 8.6 Hz), 7.09 (1H, d, J = 6.6 Hz), 
7.20 (1H, dd, J = 8.6, 6.6 Hz), 7.65 (1H, dd, J = 8.3, 0.5 
Hz), 

7.95 (1H, dd, J = 8.3, 1.7 Hz), 8.09 (1H, dd, J = 1.7, 0.5 
Hz), 

8.67 (1H, br s) . 
EIMS m/z (relative intensity): 483 (M + + l), 69 (100). 
Elementary Analysis : C 27 H 34 N 2 0 4 S 

Required: C, 67.19; H, 7.10; N, 5.80; S, 6.64. 
Found: C, 67.35; H, 7.13; N, 5.78; S, 6.47. 

Example? 41 

Production of 6-( 6-carboxybenzoxazol-2-ylthio)-N-(2,6- 
diisopropylphenyl ) hexanamide 

In the same manner as in Example 25 except for the use 
of 6- ( 6-methoxycarbonylbenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl ) hexanamide instead of 6- (4- 

methoxycarbonylbenzoxazol-2-ylthio ) -n- (2,6- 
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diisopropylphenyl) hexanamide, reaction progressed to recover 
the objective compound as a colorless crystal. 
Melting Point : 212-213°C 

IR (KBr ) cm"* 1 : 3216, 2964, 1648, 1491, 1430. 

1H-NMR <d 6 -DMSO) 6i 

1.13 (12H, d, J = 6.8 Hz), 1.51-1.94 (6H, m) , 2.37 (2H,m), 
3.09 (2H, sept, J = 6.8 Hz), 3.39 (2H, t, J = 7.1 Hz), 
7.08 (1H, d, J = 8.5 Hz), 7.09 (1H, d, J = 6.6 Hz), 
7.19 (lH,dd, J =8.5, 6.6 Hz) , 7.62 {1H, dd, J = 8.3, 0.4 Hz), 
7.94 (1H, dd, J = 8.3, 1.5 Hz), 8.06 (1H, dd, J = 1.5, 0.4 

Hz), 

8.65 (1H, br s) . 
EIMS m/z (relative intensity): 468 (M + ), 176 (100). 
Elementary Analysis : C 2 6H32N 2 0 4 S 

Required: C, 66.64; H, 6.88; N, 5.98; S, 6.84. 
Found: C, 66.81; H, 7.00; N, 5.96; S, 6.64. 

Example 42 

Production of 6- ( 6-hydroxymethylbenzoxazol-2-ylthio ) -N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 26 except for the use 
of 6- ( 6-carboxybenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide instead of 6- (4- 

carboxybenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide, reaction progressed to recover 
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the objective compound as a colorless crystal* 
Melting Point : 93-95°C 

IR (KBr ) cm -1 : 3421, 3261, 2964, 1645, 1492. 

1H-NMR (d 6 -DMSO) 6 : 

1.13 (12H, d, J = 6.8 Hz), 1.50-1.92 (6H, m) , 2.37 (2H, m) , 
3.09 (2H, sept, J = 6.8 Hz), 3.34 (2H, t, J = 7.2 Hz), 4.61 

(2H, s), 

7.09 (1H, d, J = 8.6 Hz), 7.09 (1H, d, J = 6.6 Hz), 
7.19 (1H, dd, J = 8.6 , 6.6Hz), 7.26 (1H, dd, J = 8.1, 1.3 
Hz), 

7.49 (1H, dd, J = 8.1, 0.7 Hz), 7.49 (1H, dd, J = 1.3, 0.7 
Hz), 

8.64 <1H, br s) . 
EIMS m/z (relative intensity): 454 (M + ), 69 (100). 
Elementary Analysis : C 2 6H34N 2 0 3 S 

Required: C, 68.69; H, 7.54; N, 6.16; S, 7.05. 
Found: C, 68.52; H, 7.50; N, 6.12; S, 7.09. 

Example 43 

Production of 6- [ 6- (N, N-dimethylaminomethyl ) benzoxazol-2- 
ylthio ] -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 27 except for the use 
of 6- ( 6-hydroxymethylbenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl ) hexanamide instead of 6-(4- 

hydroxymethylbenzoxazol-2-ylthio ) ~N- (2,6- 
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diisopropylphenyl)hexanamide, reaction progressed to recover 
the objective compound as a colorless crystal. 
Melting Point : 82-84°C 

IR (KBr ) cm" 1 : 3246, 2963, 1652, 1503, 1220. 
H-NMR (d 6 -DMSO) 6l 

1.12 (12H, d, J = 6.8 Hz), 1.46-1.93 (6H, m) , 2.24 (6H, s), 

2.36 (2H, m) , 

3.08 (2H, sept, J = 6.8 Hz), 3.34 (2H, t, J = 7.3 Hz), 
3.58 (2H, s), 7.08 (1H, d, J « 8.3 Hz), 7.09 (1H, d, J = 6.6 
Hz), 

7.20 (1H, dd, J = 8.3, 6.6 Hz), 7.25 (1H, dd , J = 8.1, 1.2 
Hz), 

7.49 (1H, d, J = 1.2 Hz), 7.51 <1H, d, J = 8.1 Hz), 8.66 (1H, 
br s) . 

Elementary Analysis : CgsHagNgC^S • 0. 5H 2 0 
Required: C, 68.53; H, 8.22; N, 8.56; S, 6.53. 
Found: C, 68.53; H, 8.14; N, 8.44; S, 6.64. 

Example 44 

Production of 6- ( 6-N, N-dimethylaminobenzoxazol-2-ylthio ) - 
N- ( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 28 except for the use 
of 2-amino-6-nitrophenol instead of 2~amino-3-nitrophenol, 
reaction progressed to recover the objective compound as a 
colorless needle-like crystal. 
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Melting Point : 149-150°C 

IR (KBr ) cm -1 : 3435, 3231, 2966, 1650, 1100. 
1H-NMR (d 6 -DMS0) (5: 

1.13 (12H, d, J = 6.8 Hz), 1.48-1.89 (6H, m) , 2.36 (2H,m), 
2.93 (6H, s), 

3.09 (2H, sept, J = 6.8 Hz), 3.27 (2H, t, J = 7.1 Hz), 
6.73 (1H, dd, J = 8.8, 2.4 Hz), 6.85 (1H, d, J = 2.4 Hz), 
7.09 (1H, d, J = 8.8 Hz), 7.09 (1H, d, J = 6.8 Hz), 
7.19 (1H, dd, J - 8.8, 6.8 Hz), 7.35 (1H, d, J = 8.8 Hz), 
8.66 (1H, br s) . 

EIMS m/z (relative intensity): 467 (M + , 100). 

Elementary Analysis : C 27 H 37 N 3 0 2 S 

Required: C, 69.34; H, 7.97; N, 8.99; S, 6.86. 
Found: C, 69.46; H, 8.07; N, 8.90; S, 6.96. 

Example 45 

Production of 6-( 6-methylbenzoxazol-2-ylthio)-N-(2, 6- 
diisopropylphenyl ) hexanamide 

To a solution of 2-amino-6-methylphenol (636 mg, 4.57 
mmol) in ethanol (10 ml) was added potassium o-ethyl 
dithiocarbonate (801 mg, 5 mmol), at reflux under heating for 
2 hours. The solvents were distilled off under reduced 
pressure; subsequently, the resulting residue was adjusted to 
acidity by using 1 N hydrochloric acid, and extracted with ethyl 
acetate. The organic layer was washed with saturated sodium 
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chloride solution and dried over anhydrous sodium sulfate, from 
which the solvents were distilled off. The resulting crude 
powder was crystallized from acetone-hexane, to recover 2- 
mercapto-6-methylbenzoxazole (538 mg at a yield of 65 t) as 
a yellowish brown crystal. To a solution of the oxazole (453 
m< 3' 2 - 5 mmol) and 6-bromo-N-(2,6- 

diisopropylphenyl)hexanamide (885 mg, 2.5 mmol) in DMF (8 ml) 
were added potassium carbonate (387 mg, 2.8 mmol) and 18- 
crown-6 (66 mg, 0.25 mmol), and the resulting mixture was 
stirred at 80 °C for 3 hours. After the reaction solution was 
diluted with water, the organic layer was extracted with ethyl 
acetate. The organic layer was washed sequentially with water 
and saturated sodium chloride solution, and was dried over 
anhydrous magnesium sulfate, from which the solvents were 
distilled off. The residue was purified by silica gel column 
chromatography (50 g of silica gel; elution solvents: hexane : 
acetone = 5:1 to 10:3); the resulting crystal was 
recrystallized from acetone-ether-hexane, to recover the 
objective compound (908 mg at a yield of 82 %) as a colorless 
needle-like crystal. 
Melting Point : 112-114 °C 

IR (KBr ) cm -1 : 3427, 3230, 2964, 1644, 1502. 
1H-NMR (d 8 -DMSO) <5" : 

1.12 (12H, d, J = 6.8 Hz), 1.46-1.92 (6H, m) , 2.36 (2H,m), 
2.41 (3H, s), 
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3.05 (2H, sept, J = 6.8 Hz), 3.32 (2H, t, J = 7.1 Hz), 
7.08 <1H, d, J - 8.8 Hz), 7.09 (1H, d, J = 6.6 Hz), 
7.12 (1H, dd, J = 8.1, 2.4 Hz), 7.20 (1H, dd, J = 8.8, 6.6 
Hz), 

7.36 (1H, dd, J = 2.4, 0.7 Hz), 7.43 (1H, d, J = 8.1 Hz), 

8.68 (1H, br s). 
EIMS m/z (relative intensity): 438 (M + , 100). 
Elementary Analysis : C 26 H 3 4N 2 0 2 S 

Required: C, 71.20; H, 7.81; N, 6.39; S, 7.31. 
Found: C, 71.08; H, 7.99; N, 6.27; S, 7.04. 

Example 46 

Production of 6-( 7-methoxycarbonylbenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 3 -amino sal icy lie acid (1.53 g, 10 mmol) 
in ethanol (70 ml) was added potassium o-ethyl dithiocarbonate 
(3.2 g, 20 mmol), at reflux under heating for 2.5 hours. After 
the reaction solution was left to stand for cooling, the 
solvents were distilled off under reduced pressure; the 
resulting residue was adjusted to acidity by using 1 N 
hydrochloric acid; the resulting deposited precipitate was 
filtered and dried, to recover 7-carboxyl-2- 
mercaptobenzoxazole ( 1 . 3 g at a yield of 67 % ) as a brown powder. 
To a solution of the carboxylic acid (976 mg, 5.0 mmol) in 
methanol (50 ml) was added p-toluenesulfonic acid • monohydrate 



105 



(95 mg, 0.5 mmol) , for reflux under heating for 4 days. After 
the solution was left to stand for cooling, the solvents were 
distilled off under reduced pressure; the resulting residue 
was extracted with ethyl acetate. The organic layer was washed 
sequentially with water and saturated sodium chloride solution 
and dried over anhydrous sodium sulfate, from which the 
solvents were distilled off. The resulting solid material was 
crystallized from acetone-hexane, to recover 7- 
methoxycarbonyl-2-mercaptobenzoxazole (0.955 g at a yield of 
91 %) as a brown powder. To a solution of the oxazole (837 
m< 3* 4.0 mmol) and 6-bromo-N-< 2 , 6- 

diisopropylphenyl)hexanamide (1.42 g, 4.0 mmol) in DMF (20 ml) 
were added potassium carbonate (608 mg, 4.4 mmol) and 18- 
crown-6 (106 mg, 0.4 mmol), and the resulting mixture was 
stirred at 80 °C for 2 hours. After the reaction solution was 
diluted with water, the organic layer was extracted with ethyl 
acetate. The organic layer was washed sequentially with water 
and saturated sodium chloride solution, and was dried over 
anhydrous magnesium sulfate, from which the solvents were 
distilled off. The residue was purified by silica gel column 
chromatography (50 g of silica gel; elution solvents: hexane ; 
acetone = 5:1); the resulting crystal was recrystallized from 
acetone-ether-hexane, to recover the objective compound (1.93 
g at a yield of 100 %) as a colorless needle-like crystal. 
Melting Point : 118-119°C 
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IR (KBr ) cm" 1 : 3420, 2963, 1719, 1645, 1507. 

1H-NMR (d 6 -DMSO) 6t 

1.12 (12H, d, J = 6.9 Hz), 1.56 (2H, quint, J = 7.3 Hz), 
1.73 (2H, quint, J = 7.3 Hz), 1.90 (2H, quint, J = 7.3 Hz), 
2.37 (2H, t, J = 7.3 Hz), 3.08 (2H, sept, J = 6.8 Hz), 
3.39 (2H, t, J = 7.3 Hz), 3.93 (3H, S), 7.09 (2H, d, J = 7.6 

Hz), 

7.19 (1H, t, J = 7.6 Hz), 7.42 (1H, t, J = 7.9 Hz), 
7.80 (1H, dd, J = 7.5, 0.9 Hz), 7.81 (1H, dd, J = 7.9, 0.9 
Hz), 

8.68 (1H, br s) . 
EIMS m/z (relative intensity): 482 (M + ), 176 (100). 
Elementary Analysis : CayE^NaC^S 

Required: C, 67.19; H, 7.10; N, 5.80; S, 6.64. 
Found: C, 67.42; H, 7.21; N, 5.84; S, 6.49. 

Example 47 

Production of 6- ( 7-carboxybenzoxazol-2-ylthio) -N-( 2 , 6- 
diisopropylphenyl ) hexanamide 

In the same manner as in Example 26 except for the use 
of 6- ( 7-methoxycarbonylbenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide instead of 6-(4- 

methoxycarbonylbenzoxazol-2-ylthio ) -N- (2,6- 
diisopropylphenyl) hexanamide, reaction progressed to recover 
the objective compound as a colorless crystal. 
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Melting Point : 175-177°C 

IR (KBr ) cm -1 : 3241, 2963, 1691, 1647, 1507. 

1H-NMR (d 6 -DMSO) 6i 

1.12 (12H, d, J = 6.9 Hz), 1.57 (2H, quint, J = 7.3 Hz), 
1.73 (2H, quint, J = 7.3 Hz), 1.89 (2H, quint, J = 7.3 Hz), 

2.37 (2H, t, J = 7.3 Hz), 3.08 (2H, sept, J = 6.9 Hz), 

3.38 (2H, t, J = 7.3 Hz), 7.09 (2H, d, J = 7.6 Hz), 
7.20 (1H, t, J - 7.6 Hz), 7.37 (1H, t, J = 7.9 Hz), 
7.76 (2H, d, J = 7.9 Hz), 8.70 (1H, br s). 

Elementary Analysis : C 26 H 32 N 2 0 4 S 

Required: C, 66.64; H, 6.88; N, 5.98; S, 6.84. 
Found: C, 66.48; H, 6.87; N, 6.06; S, 6.60. 

Example 48 

Production of 6-[7-hydroxymethylbenzoxazol-2-ylthio]-N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 26 except for the use 
of 6-(7-carboxybenzoxazol-2-ylthio)-N-(2,6- 
diisopropy lphenyl ) hexanamide instead of 6- (4- 

carboxylbenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide, reaction progressed to recover 
the objective compound as a colorless crystal. 
Melting Point : 91-92°C 

IR (KBr) cm -1 : 3394, 2966, 1647, 1485, 1428. 
1H-NMR (d 6 -DMSO) 6: 
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1.12 (12H, d, J - 6.9 Hz), 1.56 (2H, quint, J = 7.3 Hz), 
1.72 (2H, quint, J = 7.3 Hz), 1.87 (2H, quint, J = 7.3 Hz), 
2.36 (2H, t, J = 7.3 Hz), 3.08 (2H, sept, J = 6.9 Hz), 
3.36 (2H, t, J = 7.3 Hz), 4.75 (2H, s), 4.88 (1H, br s), 
7.09 (2H, d, J = 7.6 Hz), 7.19 (1H, t, J = 7.6 Hz), 
7.26 (1H, t, J = 7.3 Hz), 7.29 (1H, dd, J = 7.3, 1.7 Hz), 
7.46 (1H, dd, J = 7.3, 1.7 Hz), 8.69 (1H, br s). 
Elementary Analysis : C26H34N2O3S 

Required: C, 68.69; H, 7.54; N, 6.16; S, 7.05. 
Found: C, 68.54; H, 7.68; N, 6.26; S, 6.95. 

Example 49 

Production of 6- [ 7- (N,N-dimethylaminomethyl)benzoxazol-2- 
ylthio ] -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 27 except for the use 
of 6- ( 7-hydroxymethylbenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide instead of 6-(4- 

hydroxymethylbenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide, reaction progressed to recover 
the objective compound as a colorless crystal. 
Melting Point : 102-104°C 

IR (KBr ) cm"" 1 : 3426, 3234, 1646, 1530, 1501. 

1H-NMR (d 6 ~DMSO) 5: 

1.12 (12H, d, J = 6.9 Hz), 1.56 (2H, quint, J = 7.3 Hz), 
1.72 (2H, quint, J = 7.3 Hz), 1.87 (2H, quint, J = 7.3 Hz), 
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2.24 (6H, s), 

2.36 (2H, t, J = 7.3 Hz), 3.08 (2H, sept, J = 6.9 Hz), 
3.35 (2H, t, J = 7.3 Hz), 3.71 (2H, s), 7.09 (2H, d, J = 7.6 
Hz), 

7.19 (1H, t, J = 7.6 Hz), 7.23 (1H, dd, J = 7.6, 1.3 Hz), 
7.27 (1H, t, J = 7.6 Hz), 7.48 (1H, dd, J = 7.6, 1.3 Hz), 
8.69 (1H, br s); 
Elementary Analysis : C 28 H3 9 N 3 0 2 S 

Required: C, 69.82; H, 8.16; N, 8.72; S, 6.65. 
Found: C, 69.88; H, 8.26; N, 8.65; S, 6.66. 

Example 50 

Production of 6-(7-N,N-dimethylaminobenzoxazol-2-ylthio)- 
N- ( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 6-(7-carboxybenzoxazol-2-ylthio)-N- 
(2, 6-diisopropylphenyl) hexanamide (328 mg, 0.7 mmol) in t- 
BuOH (6 ml) were sequentially added triethylamine (101 mg, 1.0 
mmol) and diphenylphosphoryl azide (248 mg, 0.9 mmol), at 
reflux under heating for 1.5 hours. After the resulting 
solution was left to stand for cooling, water was added to the 
solution, which was then adjusted to alkalinity with an aqueous 
potassium hydroxide solution, and extracted with ethyl acetate. 
The organic layer was washed sequentially with water and 
saturated sodium chloride solution, and was dried over 
anhydrous magnesium sulfate, from which the solvents were 
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distilled off. The resulting residue was purified by silica 
gel column chromatography (10 g of silica gel; elution 
solvents; hexane : acetone = 5:1), to recover 6-(7-t- 
butoxycarbonylaminobenzoxazol-2 -ylthio ) -N- (2,6- 
diisopropylphenyl ) hexanamide (171 mg at a yield of 45 %) as 
a colorless needle-like crystal. 

The N-t-butoxycarbonylamino material (150 mg, 0.28 
mmol) was dissolved in trif luoroacetic acid (2 ml), with 
stirring at ambient temperature for 2 hours. After 
distillation of trif luoroacetic acid, an aqueous sodium 
hydrogen carbonate solution was added to the resulting residue, 
and extracted with ethyl acetate . The organic layer was washed 
sequentially with water and saturated sodium chloride solution, 
and was dried over anhydrous magnesium sulfate, from which the 
solvents were distilled off. The resulting residue was 
purified by preparative thin layer chromatography (elution 
solvents; hexane : acetone = 5:3), to recover 6- (7- 
aminobenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl) hexanamide (126 mg at a yield of 45 %) as 
a pale brown needle-like crystal . To a solution of the aniline 
(180 mg, 0.41 mmol) in acetonitrile (3 ml) was added an aqueous 
37 % formaldehyde solution (123 mg, 4.1 mmol) under cooling 
in ice bath and was additionally added gradually sodium 
cyanoborohydride (100 mg, 1.6 mmol), followed by addition of 
acetic acid (0.05 ml). Ten minutes later, acetic acid (0.05 
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ml) was additionally added, with stirring for 20 minutes. To 
the reaction solution was added water, and extracted with ethyl 
acetate. The organic layer was sequentially washed with an 
aqueous sodium hydrogen carbonate solution and saturated 
sodium chloride solution and dried over anhydrous sodium 
sulfate, from which the solvents were distilled off. The 
residue was purified by silica gel column chromatography (12 
g of silica gel; elution solvents: hexane : acetone - 5:2), 
and the resulting crude crystal was recrystallized from 
acetone-hexane, to recover the objective compound (100 mg at 
a yield of 52 %) as a colorless needle-like crystal. 
Melting Point : 129-130°C 

IR (KBr) cm" 1 : 3435, 2965, 1645, 1537, 1497. 

1H-NMR (d 6 -DMS0) 6 : 

1.12 (12H, d, J = 6.9 Hz), 1.56 (2H, quint, J « 7.3 Hz), 
1.71 (2H, quint, J = 7.3 Hz), 1.87 (2H, quint, J = 7.3 Hz), 
2.36 (2H, t, J = 7.3 Hz), 3.02 (6H, s), 3.08 (2H, sept, J 

= 6.9 Hz), 

3.33 (2H, t, J = 7.3 Hz), 6.59 (1H, dd, J = 8.0, 1.0 Hz), 
6.95 (1H, dd, J a 8.0, 1.0 Hz), 7.09 (2H, d, J = 7.6 Hz), 
7.12 (1H, t, J = 8.0 Hz), 7.19 (1H, t, J = 7.6 Hz), 8.69 (1H, 
br s) . 

EIMS m/z (relative intensity): 467 (M + ), 193 (100). 
Elementary Analysis : C 2 7H3 7 N30 2 S 

Required: C, 69.34; H, 7.97; N, 8.99; S, 6.86. 
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Found: C, 69.37; H, 8.06; N, 8.87; S, 6.85. 



Example 51 

Production of 6- [ 7- ( 1-morpholino )methylbenzoxazol-2- 
ylthio ] -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 6-(7-hydroxymethylbenzoxazol~2- 
ylthio ) -N- ( 2 , 6 -diisopropylpheny 1 ) hexanamide (182 mg , 0.4 
mmol) in dichloromethane (4 ml) were added triethylamine (61 
mg, 0.6 mmol) and 4-dimethylaminopyridine (5 mg, 0.04 mmol), 
followed by dropwise addition of methane sulf onylchloride (57 
mg, 0.5 mmol) under cooling in ice bath with stirring; the 
temperature was allowed to warm temperature; and then, the 
resulting solution was stirred for 15 minutes. The reaction 
solution was extracted with ethyl acetate; the organic layer 
was washed sequentially with 0.5 N hydrochloric acid and 
saturated sodium chloride solution, and was dried over 
anhydrous magnesium sulfate, from which the solvents were 
distilled off. Morpholine (139 mg, 1.6 mmol) was added to a 
solution of the resulting residue in THF (4 ml) , at reflux under 
heating for one hour . The reaction solution was extracted with 
ethyl acetate; the organic layer was sequentially washed with 
an aqueous sodium hydrogen carbonate solution and saturated 
sodium chloride solution and dried over anhydrous sodium 
sulfate, from which the solvents were distilled off. The 
resulting crude crystal was recrystallized from acetone- 
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ether-hexane, to recover the objective compound {17 0 mg at a 
yield of 81 %) as a colorless needle-like crystal. 
Melting Point : 117-118°C 

IR ( KBr ) cm -1 : 3440, 2963, 1647, 1501, 1428. 

1H-NMR (d 6 -DMS0) 6 : 

1.12 (12H, d, J = 6.8 Hz), 1.56 (2H, quint, J = 7.3 Hz), 
1.72 (2H, quint, J = 7.3 Hz), 1.87 (2H, quint, J = 7.3 Hz), 
2.36 (2H, t, J ■ 7.3 Hz), 2.42-2.45 (4H, m), 

3.08 (2H, sept, J = 6.9 Hz), 

3.35 (2H, t, J = 7.3 Hz), 3.56-3.59 (4H, m) , 3.74 (2H, s), 

7.09 (2H, d, J = 7.6 Hz), 7.19 (1H, t, J = 7.6 Hz), 

7.24 (1H, dd, J = 7.6, 1.9 Hz), 7.27 (1H, t, J = 7.6 Hz), 
7.48 (1H, dd, J = 7.6, 1.9 Hz), 8.70 (1H, br s). 
Elementary Analysis : C3 0 H 41 N 3 O 3 S 

Required: C, 68.80; H, 7.89; N, 8.02; S, 6.12. 
Found: C, 68.72; H, 7.91; N, 7.92; S, 6.23. 

Example 52 

Production of 6-[ 7-(tetrazol-5-yl)benzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 6-(7-carboxybenzoxazol-2-ylthio)-N- 
(2, 6-diisopropylphenyl) hexanamide (469 mg, 1.0 mmol) and 
1-hydroxybenzotriazole ammonium salt (167 mg, 1.1 mmol) in DMF 
(8 ml) was added WSC (211 mg, 1.1 mmol), and the resulting 
mixture was stirred at ambient temperature for 15 hours . After 
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the reaction solution was extracted with ethyl acetate, the 
organic layer was washed sequentially with diluted 
hydrochloric acid, water and saturated sodium chloride 
solution, and was dried over anhydrous sodium sulfate, from 
which the solvents were distilled off. The residue was 
purified by silica gel column chromatography (30 g of silica 
gel; elution solvents: chloroform : methanol = 5:2), to recover 
6- ( 7-carbamoylbenzoxazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl)hexanamide ( 493 mg at a yield of 100 % ) . The 
amide material (493 mg, 1.0 mmol) was dissolved in phosphorus 
oxychloride (3 ml), with stirring at ambient temperature for 
24 hours. The reaction solution was poured into ice water, 
to decompose excess phosphorus oxychloride; the resulting 
solution was neutralized with an aqueous potassium hydroxide 
solution, and extracted with ethyl acetate. The organic layer 
was washed sequentially with water and saturated sodium 
chloride solution, and was dried over anhydrous sodium sulfate, 
from which the solvents were distilled off. The resulting 
crude crystal was recrystallized from acetone-ether-hexane, 
to recover 6-(7-cyanobenzoxazol-2-ylthio)-N-(2, 6- 

diisopropylphenyl)hexanamide (315 mg at a yield of 70 %). To 
a solution of the nitrile material (300 mg, 0.67 mmol) in DMF 
(3 ml) were added sodium azide (173.5 mg, 2.67 mmol) and 
ammonium chloride (142.8 mg, 2.67 mmol), with stirring at 120 
°C for 15 hours. To the resulting reaction solution was added 
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1 N hydrochloric acid, and resulting mixture was extracted with 
ethyl acetate. The organic layer was washed with water and 
saturated sodium chloride solution and dried over anhydrous 
sodium sulfate, from which the solvents were distilled off. 
The resulting residue was purified by silica gel column 
chromatography (20 g of silica gel; elution solvents: 
chloroform : acetone : acetic acid = 60:4:1). The resulting 
crystal was recrystallized from acetone-ether-hexane, to 
recover the objective compound (115 mg at a yield of 35 %) as 
a colorless crystal. 
Melting Point : 218-220°C 

IR (KBr) cm" 1 : 3425, 2963, 1647, 1501, 1444. 

1H-NMR (d 6 -DMSO) 6z 

1.11 (12H, d, J = 6.8 Hz), 1.58 (2H, quint, J = 7.3 Hz), 
1.73 (2H, quint, J = 7.3 Hz), 1.92 (2H, quint, J = 7.3 Hz), 
2.37 (2H, t, J = 7.3 Hz), 3.08 (2H, sept, J = 6.8 Hz), 
3.42 (2H, t, J = 7.3 Hz), 7.09 (2H, d, J « 7.6 Hz), 
7.19 (1H, t, J = 7.6 Hz), 7.50 (1H, t, J = 7.8 Hz), 
7.78 (1H, dd, J = 7.8, 1.0 Hz), 7.89 (1H, dd, J = 7.8, 1.0 

Hz), 

8.70 (1H, br s) . 
Elementary Analys is : C 26 H32N 6 0 2 S 

Required: C, 63.39; H, 6.55; N, 17.06; S, 6.51. 
Found: C, 63.60; H, 6.63; N, 16.85; S, 6.45. 
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Example 53 

Production of 2-(7-methoxycarbonylbenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) acet amide 

In the same manner as in Example 46 except for the use 
of 2-bromo-N-(2,6-diisopropylphenyl)acetamide instead of 
6-bromo-N- ( 2 , 6-diisopropylphenyl ) hexanamide, reaction 
progressed to recover the objective compound as a colorless 
crystal. 

Melting Point : 186-187°C 

IR (KBr ) cm -1 : 3437, 2965, 1733, 1637, 1367. 

1H-NMR (d 6 -DMSO) 6t 

1.17 (6H, d, J = 6.8 Hz), 1.25 (6H, d, J = 6.8 Hz), 
2.90 (2H, sept, J = 6.8 Hz), 3.92 (3H, s), 4.27 (2H, s), 
6.89 (1H, t, J = 7.8 Hz), 6.95 (1H, dd, J = 7.8, 1.8 Hz), 
7.28 (2H, d, J = 7.8 Hz), 7.42 (1H, t, J = 7.8 Hz), 
7.56 (1H, dd, J = 7.8, 1.7 Hz), 10.29 (1H, s). 

Elementary Analysis : C 23 H 2 6N 2 0 4 S 

Required: C, 64.77; H, 6.14; N, 6.57; S, 7.52. 
Found: C, 64.92; H, 6.19; N, 6.65; S, 7.55. 

Example 54 

Production of 9-(6-methoxycarbonylbenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) nonanamide 

In the same manner as in Example 46 except for the use 
of 9-bromo-N-( 2, 6-diisopropylphenyl) nonanamide instead of 
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6-bromo-N- ( 2 , 6-diisopropylphenyl ) hexanamide , reaction 
progressed to recover the objective compound as a colorless 
needle-like crystal. 
Melting Point : 122-124°C 

IR (KBr ) cm -1 : 3428, 3242, 2968, 1724, 1649. 

1H-NMR (dg-DMSO) 6 i 

1.12 (12H, d, J = 6.8 Hz), 1.34-1.68 (10H, m) , 

1.85 (2H, quint, J = 7.1 Hz), 2.32 (2H, m) , 3.09 (2H, sept, 

J = 6.8 Hz), 

3.36 (2H, t, J = 7.2 Hz), 3.93 (3H, s), 

7.08 (1H, d, J = 8.3 Hz), 7.09 (1H, d, J = 6.6 Hz), 

7.19 (1H, dd, J = 8.3, 6.6 Hz), 7.40 (1H, t, J = 7.8 Hz), 

7.79 (1H, dd, J = 7.8, 1.2 Hz), 7.81 (1H, dd, J = 7.8, 1.2 

Hz), 

8.62 (1H, br s) . 
Elementary Analysis : C 30 H 4 oN20 4 S 

Required: C, 68.67; H, 7.68; N, 5.34; S, 6.11. 
Found: C, 68.78; H, 7.66; N, 5.41; S, 6.07. 

Example 5-5 

Production of N- (2, 6-diisopropylphenyl )-N'-[ 7- (7- 

methoxycarbonylbenzoxazol-2 -ylthio ) heptyl ] urea 

To a solution of 7-methoxycarbonyl-2- 

mercaptobenzoxazole (100 mg, 0.48 mmol) and N-(2,6- 
diisopropylphenyl)-N'-(7-bromoheptyl)urea (190 mg, 0.48 mmol) 
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in DMF (5 ml) were added potassium carbonate (73 mg, 0.53 mmol) 
and 18-crown-6 (13 mg, 0.05 mmol), with stirring at 80 °C for 
4 hours. The reaction solution was diluted with water, and 
extracted with ethyl acetate. The organic layer was 
sequentially washed with water and saturated sodium chloride 
and dried over anhydrous magnesium sulfate, from which the 
solvents were distilled off. The resulting crystal was 
recrystallized from chloroform-ethyl acetate-hexane, to 
recover the objective compound (184 mg at a yield of 73 %) as 
a colorless crystal. 
Melting Point : 179-181°C 

IR (KBr) cm" 1 : 3319, 2931, 1722, 1625, 1509. 

1H-NMR (d 6 -DMSO) 6 : 

1.05 (12H, d, J = 6.8 Hz), 1.25-1.42 (8H, m) , 

1.76 (2H, quint, J = 7.3 Hz), 3.00 (2H, dt, J = 6.6, 6.1 Hz), 

3.11 (2H, sept, J = 6.8 Hz), 3.29 (2H, t, J « 7.3 Hz), 

3.86 (3H, s), 5.48 (1H, br s), 6.93 (1H, br s), 

7.00 (2H, d, J = 7.6 Hz), 7.09 (1H, t, 7.6 Hz), 

7.35 (1H, t, J = 7.8 Hz), 7.75 <1H, dd, J - 7.8, 1.2 Hz), 

7.76 (1H, dd, J = 7.6, 1.2 Hz). 

Elementary Analysis : C 29 H3gN30 4 S 

Required: C, 66.26; H, 7.48; N, 7.99; S, 6.10. 
Found: C, 65.99; H, 7.51; N, 8.20; S, 5.94. 
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Example 5$ 

Production of N- ( 2 , 6-diisopropylphenyl ) -N'- [ 7- ( 7- 

methoxycarbonylbenzoxazol-2-ylsulfinyl)heptyl]urea 

To a solution in dichloromethane-methanol (2:1, 9 ml) 
of the N-(2, 6-diisopropylphenyl ) -N'- [ 7 - ( 7 - 

methoxycarbonylbenzoxazol-2 -ylthio ) heptyl ] urea 

(100 mg, 0.19 mmol) recovered in Example 55 was added m- 
chloroperbenzoic acid (60 mg, 0.19 mmol) at 0 °C, with stirring 
at ambient temperature for 14 hours. The reaction solution 
was diluted with an aqueous sodium hydrogen carbonate solution, 
and extracted with ethyl acetate. The organic layer was washed 
with water and dried over anhydrous magnesium sulfate, from 
which the solvents were distilled off. The resulting residue 
was purified by preparative thin layer chromatography (elution 
solvents; chloroform : acetone : methanol = 75:25:1); the 
resulting crystal was recrystallized from chloroform-ethyl 
acetate-hexane, to recover the objective compound (66 mg at 
a yield of 64 %) as a colorless crystal. 
Melting Point : 145-147°C 

IR (KBr ) cm"* 1 : 3319, 2931, 1727, 1626, 1295. 
1H-NMR (d 6 -DMSO) 6z 

1.14 (12H, d, J = 6.8 Hz), 1.28-1.38 (4H, m) , 1.38-1.51 (4H, 
m), 

1.70-1.90 (2H, m), 3.06 (2H, dd, J = 6.6, 6.1 Hz), 
3.19 (2H, sept, J = 6.8 Hz), 3.38-3.52 (2H, m) , 
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3.98 (3H, s), 5.57 <1H, br s), 7.01 (1H, br s) , 
7.09 (2H, d, J = 7.3 Hz), 7.18 (1H, t, J = 7.3 Hz), 
7.62 (lH f t, J = 7.9 Hz), 8.06 <1H, dd, J = 7.9, 1.2 Hz), 
8.14 (1H, dd, J = 7.9, 1.2 Hz). 
Elementary Analysis : C 2 9H3 9 N 3 0 5 S 

Required: C, 64.30; H, 7.26; N, 7.76; S, 5.92. 
Found: C, 64.08; H, 7.53; N, 7.64; S, 5.94. 

Example 57 

Production of N- ( 2 , 6-diisopropylphenyl ) -N'- [ 7- ( 5-N, N- 
dimethylaminobenzoxazol-2-ylthio ) heptyl ] urea 

To a solution of 2-mercapto-5-nitrobenzoxazole (200 mg, 
1.02 mmol) and N-(7-bromoheptyl)-N'-(2,6- 

diisopropylphenyl ) urea (484 mg, 1.02 mmol) in DMF (5 ml) were 
added potassium carbonate (185 mg, 1.34 mmol) and 18-crown-6 
(32 mg, 0.10 mmol), with stirring at 80 °C for 4 hours. The 
reaction solution was diluted with water, and extracted with 
ethyl acetate. The organic layer was sequentially washed with 
water and saturated sodium chloride solution and dried over 
anhydrous magnesium sulfate, from which the solvents were 
distilled off. The resulting crystal was recrystallized from 
chloroform-ethyl acetate-hexane, to recover N-(2,6- 
diisopropylphenyl ) -N'- [ 7- ( 5-nitrobenzoxazol-2- 
ylthio) heptyl] urea (500 mg at a yield of 96 %) as a pale yellow 
crystal (at a melting point of 134-135 °C). 
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The nitro material (387 mg, 0.76 mmol) was dissolved in 
acetic acid (8 ml), followed by addition of zinc (987 mg, 15.1 
mmol) under cooling in ice bath, and the resulting mixture was 
stirred at ambient temperature for 15 minutes. After the 
reaction solution was diluted with ethyl acetate and filtered 
through celite, the filtrate was adjusted to neutrality by 
using an aqueous sodium hydrogen carbonate solution. The 
organic layer was washed sequentially with an aqueous sodium 
hydrogen carbonate solution, water and saturated sodium 
chloride solution, and was dried over anhydrous magnesium 
sulfate, from which the solvents were distilled off. The 
residue was purified by silica gel column chromatography 
(hexane : acetone = 2:1); the resulting crystal was 
recrystallized from chloroform-ethyl acetate-ether, to 
recover N- ( 2 , 6-diisopropylphenyl ) -N'- [ 7- ( 5- 

aminobenzoxazol-2-ylthio)heptyl]urea (320 mg at a yield of 
88 %) as a pale yellow powdery crystal. To a solution of the 
amine (160 mg, 0.33 mmol) in acetonitrile (3 ml) were 
sequentially added a solution of an aqueous 37 % formaldehyde 
solution (269 mg, 3.32 mmol) in acetonitrile (1 ml) and a 
suspension of sodium cyanoborohydride (83 mg, 1.33 mmol) in 
acetonitrile (1 ml ) , followed by dropwise addition of acetic 
acid (27 ^1) with stirring at ambient temperature; and then, 
the resulting mixture was further stirred for 30 minutes. 
After distillation of the solvents, the resulting residue was 
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diluted with water, and extracted with ethyl acetate. The 
organic layer was sequentially washed with water and saturated 
sodium chloride solution and dried over anhydrous sodium 
sulfate, from which the solvents were distilled off. The 
residue was purified by preparative thin layer chromatography 
(elution solvents: hexane : acetone = 2:1), and the resulting 
crystal was recrystallized from acetone- hexane, to recover the 
objective compound (67 mg at a yield of 40 %) as a colorless 
crystal . 

Melting Point : 139-140°C 

IR (KBr ) cm" 1 : 3321, 2929, 1629, 1571, 1149. 

1H-NMR (d 6 -DMSO) 6 : 

1.06 (12H, d, J = 6.8 Hz), 1.21-1.31 (4H, m) , 

1.33-1.43 (4H, m), 1.71 (2H, quint, J = 7.3 Hz), 2.83 (6H, 

s), 

3.00 (2H, dt, J = 6.6, 6.1 Hz), 3.11 (2H, sept, J = 6.8 Hz), 
3.21 (2H, t, J = 7.3Hz), 5.49 (1H, br s), 

6.65 (1H, dd, J = 9.0, 2.7 Hz), 6.81 (1H, d, J = 2.7 Hz), 
6.93 (1H, br s), 7.00 (2H, d, J = 8.1 Hz), 
7.10 (1H, dd, J = 8.1, 6.8 Hz), 7.27 (1H, d, J = 9.0 Hz). 
Elementary Analysis : CggE^N^gS 

Required: C, 68.20; H, 8.29; N, 10.97; S, 6.28. 
Found: C, 68.19; H, 8.27; N, 10.73; S, 6.13. 
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Example 58 

Production of 6-(7-methoxycarbonylbenzoxazol-2- 

ylthiosulf onyl ) -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 6-(7-methoxycarbonylbenzoxazol-2- 
ylthio)-N-(2 / 6-diisopropylphenyl)hexanamide (37 mg, 0.08 
mmol) in methylene chloride (3 ml) was added m-chloroperbenzoic 
acid (48 nig, 0.15 mmol) at -20 °c, with stirring at ambient 
temperature for 19 hours. The reaction solution was diluted 
with an aqueous sodium hydrogen carbonate solution, and 
extracted with ethyl acetate. The organic layer was washed 
with water and dried over anhydrous magnesium sulfate, from 
which the solvents were distilled off. The resulting residue 
was purified by preparative thin layer chromatography (elution 
solvents; chloroform : acetone = 4:1); and the resulting 
crystal was recrystallized from ethyl acetate-hexane, to 
recover the objective compound (15 mg at a yield of 38 %) as 
a colorless needle-like crystal. 
Melting Point : 145-147°C 

IR (KBr ) cm -1 : 3235, 2961, 1732, 1652, 1345, 1159. 
1H-NMR (d 6 -DMSO) di 

1.13 (12H, d, J - 7.0 Hz), 1.54-1.63 (2H, m) , 1.66-1.75 (2H, 
m), 

1.90-1.99 (2H, m), 2.31-2.39 (2H, m) , 

3.08 (2H, sept, J = 7.0 Hz), 3.76 (2H, t, J = 7.6 Hz), 
3.99 (3H, s), 7.11 (2H, d, J = 7.7 Hz), 7.21 (1H, t, J = 7.7 
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Hz), 

7.70 (1H, t, J « 8.1 Hz), 8.17 (1H, dd, J = 7.6, 1.2 Hz), 
8.23 (1H, dd, J = 8.1, 1.2 Hz), 8.72 (1H, br s). 
Elementary Analysis : C 27 H 34 N 2 0 6 S • 1/6 H 2 0 
Required: C, 62.65; H, 6.69; N, 5.41; S, 5.92. 
Founds C, 62.68; H, 6.67; N, 5.47; S, 5.94. 

Example 59 

Production of 6~[7-(2-N,N~ 

dimethylaminoethyloxycarbonyl ) benzoxazol-2-ylthio ] -N- (2,6- 
diisopropylphenyl ) hexanamide 

A solution of 2,4,6-trichlorobenzoyl chloride (104 mg, 
0.425 mmol) in THF (2 ml) was dropwise added to a solution of 
6- ( 7 -carboxybenzoxazol-2-y Ithio ) -N- (2,6- 

diisopropylphenyl) hexanamide (199 mg, 0.425 mmol) and 
tritylamine (52 mg, 0.510 mmol) in THF (1 ml) under cooling 
in ice bath. After stirring at ambient temperature for 35 
minutes, the deposited triethylamine hydrochloride salt was 
filtered off . From the filtrate was distilled off the solvents 
under reduced pressure, and a solution of the resulting residue 
in chloroform (2 ml) was dropwise added to a solution of 
N,N-dimethyl ethanolamine (38 mg, 0.425 mmol), and 
dimethylaminopyridine (5 mg, 0.043 mmol) in chloroform (1 ml) 
under cooling in ice bath, with stirring at ambient temperature 
for 40 minutes. After distillation of the solvents from the 
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resulting reaction solution under reduced pressure, the 
resulting residue was diluted with ethyl acetate and water. 
The organic layer was washed sequentially with saturated sodium 
hydrogen carbonate solution, water and saturated sodium 
chloride solution and dried over anhydrous sodium sulfate, from 
which the solvents were distilled off. The resulting residue 
was purified by silica gel column chromatography ( 20 g of silica 
gel; elution solvents: hexane : acetone = 5:2 / chloroform : 
methanol ~ 100:1 - 20:1 - 10:1); and the resulting crystal was 
recrystallized from acetone-hexane, to recover the objective 
compound (114 mg at a yield of 50 %) as a colorless needle-like 
crystal. 

Melting Point : 119-120°C 

IR (KBr) cm" 1 : 3423, 3232, 2966, 1721, 1647. 
1H-NMR (d 6 -DMS0) 6z 

1.13 (12H, d, J = 6.8 Hz), 1.53-1.96 (6H, m) , 

2.28 (6H,s), 2.37 (2H,m), 

2.71 (2H, t, J = 5.9 Hz), 3.09 (2H, sept, J = 6.8 Hz), 
3.39 (2H, t, J a 7.2 Hz), 4.43 (2H, t, J = 5.9 Hz), 
7.08 (1H, d, J = 8.5 Hz), 7.09 (1H, d, J = 6.7 Hz), 
7.19 (1H, dd, J =8.5, 6.7 Hz), 7.40 (1H, t, J = 7.8 Hz), 
7.80 (2H, dd, J = 7.8, 1.5 Hz), 8.64 (1H, br s). 
Elementary Analysis : CgoH^NaC^S 

Required: C, 66.76; H, 7.66; N, 7.79; S, 5.94. 
Found: C, 66.75; H, 7.73; N, 7.80; S, 5.91. 
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Example $0 

Production of 6-[7-(2-N,N- 

dimethy laminoethyloxycarbamoyl ) benzoxazol-2 -y Ithio ] ~N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

A solution of 2,4,6-trichlorobenzoyl chloride (104 mg, 
0.425 mmol) in THF (2 ml) was dropwise added to a solution of 
6- ( 7-carboxybenzoxazol-2-ylthio ) -N- ( 2 , 6- 

diisopropylphenyl) hexanamide (199 mg, 0.425 mmol) and 
triethylamine (52 mg, 0.510 mmol) in THF (1 ml) under cooling 
in ice bath. After stirring at ambient temperature for 35 
minutes, the deposited triethylamine hydrochloride salt was 
filtered off. From the filtrate was distilled off the solvents 
under reduced pressure, and a solution of the resulting residue 
in chloroform (2 ml) was dropwise added to a solution of 
N,N-dimethylethylenediamine (44 mg, 0.5 mmol) and 
dimethylaminopyridine (6 mg, 0.005 mmol) in chloroform (1 ml) 
under cooling in ice bath, with stirring at ambient temperature 
for one hour. After distillation of the solvents under reduced 
pressure from the resulting reaction solution, the resulting 
residue was diluted with ethyl acetate and water. The organic 
layer was washed sequentially with saturated sodium hydrogen 
carbonate solution, water and saturated sodium chloride 
solution and dried over anhydrous sodium sulfate, from which 
the solvents were distilled off. The resulting residue was 
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purified by silica gel column chromatography (20 g of silica 
gel; elution solvents: chloroform : saturated ammonia- 
methanol = 20:1) ; and the resulting crystal was recrystallized 
from acetone-hexane, to recover the objective compound (60 mg 
at a yield of 22 %) as a colorless crystal. 
Melting Point : 135-137°C 

IR (KBr) cm -1 : 3401, 3255, 2963, 1669, 1648. 
1H-NMR (d 6 -DMSO) 6i 

1.12 (12H, d, J = 6.8 Hz), 1.52-1.94 (6H, m) , 2.26 (6H, s), 

2.37 (2H, m), 

2.52 (2H, t, J = 6.4 Hz), 3.09 (2H, sept, J = 6.8 Hz), 
3.40 (2H, t, J = 7.1 Hz), 3.46 (2H, q, J = 6.4 Hz), 
7.09 (1H, d, J = 8.3 Hz), 7.09 (1H, d, J = 6.6 Hz), 
7.19 (lH,dd, J = 8.3, 6.6 Hz), 7.36 (1H, t, J = 7.8 Hz), 
7.67 (1H, dd, J = 7.8, 1.2 Hz), 7.69 (1H, dd, J = 7.8, 1.2 
Hz), 

7.74 (1H, br s). 8.66 (1H, br s) 
Elementary Analysis : C 30 H 4 2N 4 O 3 S 

Required: C, 66.88; H, 7.86; N, 10.40; S, 6.84. 
Found: C, 66.71; H, 7.82; N, 10.25; S, 6.67. 

Example 61 

Production of 2-(7-methoxylcarbonylbenzoxazol-2-ylthio)-N- 
(2,4, 6-trif luorophenyl ) acetamide 

In the same manner as in Example 46 except for the use 
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of 2-bromo-N-(2,4,6-trichlorophenyl)acetamide instead of 
6-bromo-N- (2,6 -diisopropylphenyl ) hexanamide , reaction 
progressed to recover the objective compound as a colorless 
needle-like crystal. 
Melting Point : 190-192°C 

IR (KBr) cm -1 : 3426, 3252, 1723, 1679, 1508. 
1H-NMR (CDC1 3 ) 6 i 

3.99 (3H, s), 4.08 (2H, s), 6.70 (2H, m) , 

7.41 (1H, t, J = 7.8 Hz), 7.81 (1H, dd, J = 7.8, 1.0 Hz), 
7.94 (1H, dd, J = 7.8, 1.0 Hz), 9.03 (1H, br s). 
Elementary Analys is : C 2 3H 2 6N 2 0 4 S 

Required: C, 51.52; H, 2.80; N, 7.07; S, 14.38. 
Found: C, 51.44; H, 2.92; N, 7.03; S, 14.28. 

Example 62 

Production of 6-(7-methoxylcarbonylbenzoxazol-2-ylthio)-N- 
(2,4, 6-trimethoxyphenyl ) hexanamide 

To a solution of 2 ,4 , 6-trimethoxyaniline (180 mg, 0.98 
mmol) and triethylamine (111 mg, 1.1 mmol) in chloroform (4 
ml) was dropwise added 6-bromohexanoyl chloride (214 mg, 1.0 
mmol) under cooling in ice bath, with stirring at ambient 
temperature for one hour. The reaction mixture was 
concentrated, and the resulting residue was extracted with 
ethyl acetate. The organic layer was washed with dilute 
hydrochloric acid, an aqueous sodium hydrogen carbonate 
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solution, water, and saturated sodium chloride solution and 
dried over anhydrous sodium sulfate, from which the solvents 
were distilled off; the resulting crystal was recrystallized 
from hexane-ether-chloroform, to recover the objective 
compound (320 mg at a yield of 89 %) as a colorless needle-like 
crystal. In the same manner as in Example 46 except for the 
use of 6-bromo-N-(2,4,6-trimethoxyphenyl)hexanamide instead 
°f 6-bromo-N- ( 2 , 6-diisopropylphenyl ) hexanamide, 

subsequently, reaction progressed to recover the objective 
compound as a colorless needle-like crystal. 
Melting Point : 136-138°C 

IR (KBr ) cm -1 : 3251, 2935, 1727, 1660, 1507. 

1H-NMR (d 6 -DMSO) 6 : 

1.52 (2H, quint, J = 7.3 Hz), 1.64 (2H, quint, J = 7.3 Hz), 
1.85 (2H, quint, J = 7.3 Hz), 2.19 (2H, t, J = 7.3 Hz), 
3.36 (2H, t, J - 7.3 Hz), 3.71 (6H, S), 3.76 (3H, s), 
3.93 (3H, s), 6.22 (2H, s), 7.42 (1H, t, J = 7.8 Hz), 
7.80 (1H, dd, J = 7.8, 1.2 Hz), 7. 84 (1H, dd, J = 7.8, 1.2 
Hz), 

7.92 (1H, br s) . 
Elementary Analysis : C 24 H 28 N 2 0 7 S 

Required: C, 59.00; H, 5.78; N, 5.73; S, 6.56. 
Found: C, 58.94; H, 5.82; N, 5.74; S, 6.55 
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Example 63 

Production of 6-(5-methoxycarbonylbenzimidazol-2-ylthio)- 
N- ( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 5-methoxycarbonyl-2- 

mercaptobenz imidazole (100 mg, 0.48 mmol) and 6-bromo-N- 
(2, 6-diisopropylphenyl) hexanamide (170 mg, 0.48 mmol) in DMF 
(4 ml) were added potassium carbonate (73 mg, 0.53 mmol) and 
18-crown-6 (13mg, 0 . 05 mmol ) ,with stirring at 80 °C for 4 hours. 
The reaction solution was diluted with water, and extracted 
with ethyl acetate. The organic layer was sequentially washed 
with water and saturated sodium chloride solution and dried 
over anhydrous magnesium sulfate, from which the solvents were 
distilled off. The resulting crystal was purified by 
preparative thin layer chromatography (elution solvents: 
chloroform : acetone : saturated ammonia methanol = 80:20:1); 
and the resulting crystal was recrystallized from ethyl 
acetate-hexane, to recover the objective compound (137 mg at 
a yield of 59 %) as a colorless crystal. 
Melting Point : 190-192°C 

IR (KBr ) cm -1 : 3178, 2962, 1716, 1655, 1434, 1297. 

1H-NMR (d 6 -DMSO) 6 : 

1.13 (12H, d, J = 6.8 Hz), 1.51-1.62 (2H, m) , 

1.68-1.77 (2H, m), 1.77-1.87 (2H, m) , 

2.33-2.41 (2H, m) , 3.10 (2H, sept, J = 6.8 Hz), 

3.35 (2H, t, J = 7.2 Hz), 3.87 (3H, s), 7.10 (1H, d, J = 8.1 
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Hz), 

7.11 (1H, d, J = 7.3 Hz), 7.21 (1H, dd, J = 8.1, 7.3 Hz), 
7.47 (1H, d, J = 8.3 Hz), 7.77 (1H, dd, J = 8.3, 1.6 Hz), 
8.03 (1H, br s), 8.71 (1H, br s). 
Elementary Analysis : C 27 H3 5 N30 3 S • 0.4H 2 O 
Required: C, 66.34; H, 7.38; N, 8.60; S, 6.56. 
Found: C, 66.25; H, 7.37; N, 8.42; S, 6-40. 

Example 64 

Production of 6-(5~N,N-diitiethylaminobenzimidazol--2-- 
ylthio ) -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 2 -mercapto-5-nitrobenz imidazole (195 
mg, 1.0 mmol) and 6-bromo-N-(2, 6- 

diisopropylphenyl) hexanamide (354 mg, 1.0 mmol) in DMF (7 ml) 
were added potassium carbonate (152 mg, 1.1 mmol) and 18- 
crown-6 (26 mg, 0.1 mmol), with stirring at 80 °C for 3 hours. 
The reaction solution was diluted with water, and extracted 
with ethyl acetate. The organic layer was sequentially washed 
with water and saturated sodium chloride solution and dried 
over anhydrous magnesium sulfate, from which the solvents were 
distilled off, to recover 6- ( 5-nitrobenzimidazol-2- 
ylthio)-N-( 2, 6-diisopropylphenyl) hexanamide (600 mg) as a 
pale yellow oil. The nitro material (640 mg, 1.3 7 mmol) was 
dissolved in acetic acid (10 ml) , followed by addition of zinc 
(1.79 g, 27.3 mmol) under cooling in ice bath, with stirring 
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at ambient temperature for 15 minutes. The reaction solution 
was filtered through celite; the resulting filtrate was 
adjusted to neutrality by using an aqueous sodium hydrogen 
carbonate solution, and extracted with ethyl acetate. The 
organic layer was washed sequentially with an aqueous sodium 
hydrogen carbonate solution, water and saturated sodium 
chloride solution and dried over anhydrous sodium sulfate 
solution, from which the solvents were distilled off. The 
residue was purified by silica gel column chromatography 
(elution solvents; chloroform : methanol = 10:1), to recover 
6- ( 5-aminobenzimidazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl)hexanamide (451 mg at a yield of 75 %) as 
a pale yellow oil. 

To a solution of the aniline (3 98 mg, 0.91 mmol) in 
acetonitrile (7 ml) were added sequentially an aqueous 37 % 
formaldehyde solution (736 mg, 9.07 mmol) and a suspension of 
sodium cyanoborohydride (228 mg, 3.63 mmol) in acetonitrile 
(7 ml), followed by dropwise addition of acetic acid (73 |xl) 
while the resulting mixture was stirred at ambient temperature; 
and then, the resulting mixture was further stirred for 30 
minutes. After distillation of the solvents, the resulting 
residue was diluted with water, and extracted with ethyl 
acetate . The organic layer was sequentially washed with water 
and saturated sodium chloride solution and dried over anhydrous 
sodium sulfate, from which the solvents were distilled off. 
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The residue was purified by preparative thin layer 
chromatography (elution solvents: chloroform : saturated 
ammonia methanol = 10:1), and the resulting crystal was 
recrystallized from chloroform-ethyl acetate-hexane, to 
recover the objective compound (53 mg at a yield of 13 %) as 
a pale brown powdery crystal. 
Melting Point : 109-111°C 

IR (KBr ) cm" 1 : 3235, 2962, 1651, 1519, 1440. 

1H-NMR (d 6 -DMS0) 6 z 

1.13 (12H, d, J = 6.8 Hz), 1.51-1.59 (2H, m) , 
1.66-1.82 (4H, m), 2.32-2.40 (2H, m) , 2.89 (6H, s), 
3.10 (2H, sept, J = 6.8 Hz), 3.24 <2H, t, J = 7.1 Hz), 
6.68-6.76 (2H, m) , 7.11 (2H, d, J = 7.6 Hz), 
7.18-7.28 (2H, m) , 8.71 (1H, br s). 

Elementary Analys is : C 27 H 38 N 4 OS 

Required: C, 69.49; H, 8.21; N, 12.01; S, 6.87. 
Found: C, 69.31; H, 8.20; N, 11.90; S, 6.91. 

Example 65 

Production of 6- ( 6-N, N-dimethylaminobenzothiazol-2- 

ylthio ) -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 2-mercapto-6-nitrobenzothiazole (212 
mg, 1.0 mmol) and ^ 6-bromo-N-(2,6- 

diisopropylphenyl) hexanamide (354 mg, 1.0 mmol) in DMF (6ml) 
were added potassium carbonate (152 mg, 1.1 mmol) and 18- 
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crown-6 (26 mg, 0.1 mmol), with stirring at 80 °C for 2 hours. 
The reaction solution was diluted with water and ethyl acetate. 
The organic layer was sequentially washed with an aqueous 
sodium hydrogen carbonate solution, water, dilute 
hydrochloric acid and saturated sodium chloride solution and 
dried over anhydrous magnesium sulfate, from which the solvents 
were distilled off. The residue was purified by silica gel 
column chromatography (50 g of silica gel; elution solvents: 
hexane : acetone = 5:2), to recover 6-(6- 
nitrobenzothiazol-2-ylthio ) -N- (2,6- 

diisopropylphenyl)hexanamide (490 mg at a yield of 100 %) as 
a pale yellow oil. The nitro material (490 mg, 1.0 mmol) was 
dissolved in acetic acid (5 ml), followed by addition of zinc 
(1.3 g, 20 mmol) under cooling in ice bath, with stirring at 
ambient temperature for 20 minutes . The reaction solution was 
diluted with ethyl acetate and filtered through celite; the 
filtrate was adjusted to neutrality by using an aqueous sodium 
hydrogen carbonate solution. The organic layer was 
sequentially washed with an aqueous sodium hydrogen carbonate 
solution, water and saturated sodium chloride solution and 
dried over anhydrous sodium sulfate, from which the solvents 
were distilled off, to recover 6-(6-aminobenzothiazol-2- 
ylthio)-N-(2,6-diisopropylphenyl)hexanamide (426 mg). To a 
solution of the amine material (380 mg, 0.83 mmol) in 
acetonitrile (4 ml) were added sequentially an aqueous 37 % 
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formaldehyde solution (325 mg, 4.0 mmol) and sodium 
cyanoborohydride (100.5 mg, 1.6 mmol), followed by dropwise 
addition of acetic acid (0.1 ml) while the resulting mixture 
was stirred at ambient temperature; and then, the resulting 
mixture was further stirred for 2 hours as it was. 
Additionally, acetic acid (0.1 ml) was dropwise added to the 
mixture, which was stirred for 30 minutes . After distillation 
of the solvents under reduced pressure, the resulting residue 
was diluted with ethyl acetate and water. The organic layer 
was sequentially washed with an aqueous sodium hydrogen 
carbonate solution, water and saturated sodium chloride 
solution and dried over anhydrous magnesium sulfate, from which 
the solvents were distilled off. The residue was purified by 
silica gel column chromatography (elution solvents: hexane : 
acetone = 10:1 to 5:1), and the resulting crystal was 
recrystallized from acetone-dichloromethane-hexane, to 
recover the objective compound (152 mg at a yield of 38 %) as 
a colorless needle-like crystal. 
Melting Point : 146-147°C 

IR (KBr ) cm" 1 : 3427, 3233, 1648, 1602, 1460. 
1H-NMR (d 6 -DMSO) 6: 

1.12 (12H, d, J = 6.8 Hz), 1.50-1.60 (6H, m) , 

1.68-1.75 (2H, m), 1.78-1.85 (2H, m) , 

2.35 (2H, t, J = 6.8 Hz), 2.94 (6H, s), 

3.08 (2H, sept, J = 6.8 Hz), 3.29 (2H, t, J = 7.3 Hz), 
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6.90 (1H, dd, J = 9.0, 2.6 Hz), 7.09 (1H, d, J = 7.6 Hz), 
7.17 (1H, d, J = 2.6 Hz), 7.20 (1H, t, J = 7.6 Hz), 
7.62 (1H, d, J = 9.0 Hz), 8.70 (1H, br s). 
Elementary Analys is : C27H37N3OS2 

Required: C, 67.04; H, 7.71; N, 8.69; S, 13.26. 
Found: C, 67.00; H, 7.83; N, 8.70; S, 13.19. 

Example 65 

Production of 6-[(±)-3a, 7a-trans-3a,4,5,6,7,7a- 
hexahydrobenzoxazol-2-ylthio ] -N- (2,6- 
diisopropylphenyl ) hexanamide 

A mixture solution of (±)-trans~2-aminocyclohexanol 
(500 mg, 4.34 mmol), carbon disulfide (1 ml) and an aqueous 
0.5 N sodium hydroxide solution (1 ml) was refluxed under 
heating for 4 hours . The reaction solution was extracted with 
ether and then isolated; to the aqueous layer was added acetic 
acid to adjust the layer to acidity, and the resulting mixture 
was extracted with ether. The organic layer was washed with 
water and dried over anhydrous magnesium sulfate, from which 
the solvents were distilled off. 

To a solution of the resulting (±)-2-mercapto-3a,7a- 
trans-3a,4,5,6,7,7a-hexahydrobenzoxazole (67 mg, 0.43 mmol) 
and 6-bromo-N- ( 2 , 6-diisopropylphenyl ) hexanamide (151 mg, 
0.43 mmol) in DMF (3 ml) were added potassium carbonate (65 
mg, 0.47 mmol) and 18-crown-6 (11 mg, 0.04 mmol) , with stirring 
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at 80 °C for 6 hours. The reaction solution was diluted with 
water, and extracted with ethyl acetate. The organic layer 
was washed with water and dried over anhydrous magnesium 
sulfate, from which the solvents were distilled off. The 
residue was purified by preparative thin layer chromatography 
(elution solvents: hexane : acetone = 3:1); and the resulting 
crystal was recrystallized from ethyl acetate-hexane, to 
recover the objective compound (53 mg at a yield of 29 %) as 
a colorless needle-like crystal. 
Melting Point : 121-123°C 

IR (KBr ) cm -1 : 3242, 2961, 1652, 1570, 1525. 

1H-NMR (d 6 -DMS0) 6 : 

1.15 (12H, d, J = 6.8 Hz), 1.28-1.87 (12H, m) , 
2.15-2.27 (2H, m) , 2.30-2.40 (2H, m) , 2.95-3.05 (1H, m) , 
3.01 (2H, t, J = 7.1 Hz), 3.11 (2H, sept, J = 6.8 Hz), 
3.66 (1H, dt, J = 11.5 ,3.8 Hz), 

7.12 (1H, d, J - 8.6 Hz), 7.12 (1H, d, J = 6.8 Hz), 
7.22 (1H, dd, J = 8.6, 6.8 Hz), 8.70 (1H, br s). 

EIMS m/z (relative intensity) : 430 (M + ), 204 (100). 

Elementary Analysis : CgsEUgNzC^S 

Required: C, 69.73; H, 8.89; N, 6.50. 

Found: C, 69.56; H, 9.00; N, 6.30. 

Example 67 

Production of 6-[(±)3a, 7a-cis-3a,4,5,6,7,7a- 
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hexahydrobenzoxazol-2-ylthio] -N-( 2 , 6- 
diisopropylphenyl ) hexanamide 

In the same manner as in Example 66 except for the use 
of (±)-cis-2-aminocyclohexanol instead of (±)-trans-2- 
aminocyclohexanol, reaction progressed to recover 
(±)-2-mercapto-3a, 7a-cis-3a,4 , 5,6,7 ,7a- 

hexahydrobenzoxazole; subsequently, in the same manner by 
using 6-bromo-N-(2 / 6-diisopropylphenyl)hexanamide, reaction 
progressed, to recover the objective compound as a colorless 
needle-like crystal. 
Melting Point : 96-97°C 

IR (KBr) cm -1 : 3253, 2964, 2939, 1647, 1592. 

1H-NMR (d B — DMSO) d : 

1.15 (12H, d, J = 6.8 Hz), 1.32-1.83 (14H, m) , 

2.36 (2H, m), 3.02 (2H, t, J = 7.3 Hz), 3.11 (2H, sept, J 

= 6.8 Hz), 

3.97 (1H, dt, J = 8.1, 5.6 Hz), 4.65 (1H, d t, J = 8.1, 5.3 
Hz), 

7.12 (1H, d, J = 8.6 Hz), 7.12 (1H, d, J = 6.8 Hz), 
7.23 <1H, dd, J = 8.6, 6.8 Hz), 8.71 (1H, br s). 

EIMS m/z (relative intensity) : 430 (M + ), 204 (100). 

Elementary Analysis : C 25 H3 8 N 2 0 2 S 

Required: C, 69.73; H, 8.89; N, 6.50; S, 7.44.. 
Found: C, 69.51; H, 8.90; N, 6.35; S, 7.62 
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Example 68 

Production of 6- ( imidazol-2-ylthio ) -N- ( 2 , 6- 

diisopropylphenyl ) hexanamide 

To a solution of 2 -mercapto imidazole (56 mg, 0.56 mmol) 
and 6-bromo-N- ( 2 , 6-diisopropylphenyl ) hexanamide (198 mg, 
0.56 mmol) in DMF (4 ml) were added potassium carbonate (85 
mg, 0.62 mmol) and 18 -crown- 6 (15mg, 0.06 mmol), with stirring 
at 80 °C for 6 hours. The reaction solution was diluted with 
water, and extracted with ethyl acetate. The organic layer 
was washed with water and dried over anhydrous magnesium 
sulfate, from which the solvents were distilled off. The 
residue was purified by preparative thin layer chromatography 
(elution solvents: chloroform : methanol = 20:1); and the 
resulting crystal was recrystallized from methanol-ethyl 
acetate-hexane, to recover the objective compound (76 mg at 
a yield of 36 %) as a colorless needle-like crystal. 
Melting Point : 19Q-191°C 

IR (KBr) cm" 1 : 3235, 2960, 1644, 1530, 1093. 

1H-NMR (dg-DMSO) 6 : 

1.14 (12H, d, J = 6.8 Hz), 1.45-1.60 (2H, m) , 

1.63-1.77 (4H, m), 2.30-2.40 (3H, m) , 3.05 (2H, t, J = 7.3 

Hz), 

3.10 (2H, sept, J = 6.8 Hz), 7.00-7.09 (2H, m) , 
7.12 (1H, d, J = 7.1 Hz), 7.12 (1H, d, J = 6.6 Hz), 
7.22 (1H, dd, J = 7.1, 6.6 Hz), 8.70 (1H, br s). 
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EIMS m/z (relative intensity) : 373 <M + , 100). 
Elementary Analysis : C 21 H 31 N 3 OS 

Required: C, 67.52; H, 8.36; N, 11.25; S, 8.58. 
Found: C, 67.39; H, 8.34; N, 11.11; S, 8.35. 

Example 69 

Production of 6~naphtho [ 2 , 3-d]oxazol-2-ylthio ) -N- (2,6- 
diisopropylphenyl ) hexanamide 

To a solution of 3-amino-2-naphthol (1.59 g, 10 mmol) 
in ethanol (50 ml) was added potassium o-ethyl dithiocarbonate 
(3.21 g, 20 mmol), at reflux under heating for 24 hours. After 
the solvents were distilled off under reduced pressure, the 
resulting residue was diluted with water and adjusted to 
acidity by using cone, hydrochloric acid, and extracted with 
ethyl acetate. The organic layer was washed with saturated 
sodium chloride solution and dried over anhydrous sodium 
sulfate. After the solvents were distilled off, the resulting 
residue was purified by silica gel column chromatography (200 
g of silica gel; elution solvents; hexane : acetone = 5:1 to 
5:2); the resulting crystal was recrystallized from 
acetone-hexane, to recover 2-mercaptonaphtho[2,3-d]oxazole 
(1.28 g at a yield of 64 %) as a pale brown crystal. 

To a solution of the oxazole (102 mg, 0.5 mmol) and 
6-bromo-N- ( 2 , 6-diisopropylphenyl ) hexanamide (177 mg , 0.5 
mmol) in DMF (3 ml) were added potassium carbonate (104 mg, 
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0.75 nmiol) and 18-crown-6 (13 mg, 0.05 mmol), with stirring 
at 80 °C for 2 hours. The reaction solution was diluted with 
water and extracted with ether. The organic layer was washed 
sequentially with water and saturated sodium chloride solution 
and dried over anhydrous magnesium sulfate, from which the 
solvents were distilled off. The residue was purified by 
silica gel column chromatography (25 g of silica gel; elution 
solvents : hexane : acetone - 5 ; 1 ) ; the resulting crystal was 
recrystallized from acetone-hexane, to recover the objective 
compound (161 mg at a yield of 68 %) as a colorless crystal. 
Melting Point : 159-160°C 

IR (KBr ) cm" 1 : 3425, 3230, 2964, 1647, 1516. 

1H-NMR (d 6 -DMSO) 6 : 

1.13 (12H, d, J = 6.8 Hz), 1.54-1.97 (6H, m) , 2.38 (2H, m) , 
3.10 (2H, sept, J = 6.8 Hz), 3.42 (2H, t, J = 7.2 Hz), 
7.09 (1H, d, J = 8.8 Hz), 7.09 (1H, d, J = 6.6 Hz), 
7.19 (1H, dd, J = 8.8, 6.6 Hz), 7.41-7.50 (2H, m) , 
7.93-8.03 (4H, m) , 8.67 (1H, br s), 

EIMS m/z (relative intensity): 474 (M + , 100). 

Elementary Analy s is : C 2 gH3 4 N 2 0 2 S 

Required: C, 73.38; H, 7.22; N, 5.90; S, 6.75. 
Found: C, 73.38; H, 7.26; N, 5.85; S, 6.65. 

Example 7 0 

Production of 6-(5-dimethylphenylsilylmethyloxybenzoxazol- 
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2-ylthio ) -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 6-(5-hydroxybenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) hexanamide (118 mg, 0.27 mmol) in DMF 
( 1 ml) were sequentially added 18-crown-6 (7.1 mg, 0 . 027 mmol) , 
potassium carbonate (56 mg, 0.40 mmol) and 
chloromethyldimethylphenylsilane (50 mg, 0.27 mmol), with 
stirring at 80 °C for 4 hours. To the reaction solution was 
again added chloromethyldimethylphenylsilane (25 mg, 0.13 
mmol) , with stirring at 80 °C for 3 hours. Still additionally, 
chloromethyldimethylphenylsilane (25 mg, 0.13 mmol) was added, 
with stirring at 80 °C for 90 minutes. The reaction mixture 
was diluted with water, and extracted with ethyl acetate. The 
organic layer was sequentially washed with water and saturated 
sodium chloride solution and dried over anhydrous sodium 
sulfate, from which the solvents were distilled off. The 
residue was purified by silica gel column chromatography (20 
g of silica gel; elution solvents: hexane : acetone = 5:1), 
to recover the objective compound (108 mg at a yield of 68 %) 
as a colorless needle-like crystal. 
Melting Point : 106-108°C 

IR (KBr ) cm -1 : 3433, 3222, 2962, 1648, 1472. 
1H-NMR (d 6 -DMSO) 6 : 

0.38 (6H, s), 1.12 (12H, d, J = 6.8 Hz) 1.50 - 1.91 (6H, m) , 

2.34 - 2.39 (2H, m) , 3.09 (2H, sept., J = 6.8 Hz), 

3.32 (2H, t, J = 7.1 Hz), 3.91 (2H, s), 6.87 (1H, dd, J = 8.8, 
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2.5 Hz), 

7.08 (1H, d, J = 8.3 Hz), 7.09 (1H, d, J = 6.8 Hz), 

7.16 (1H, d, J = 2.5 Hz), 7.19 (1H, dd, J = 8.3, 6.8 Hz), 

7.32 - 7.39 (4H, m) , 7.56 - 7.62 (2H, m) , 8.65 (1H, br s) 

EIMS m/z (relative intensity): 558 (M + , 100). 

Elementary Analysis : C34H44N2O3S S i 

Required: C, 69.35; H, 7.53; N, 4.76; S, 5.45. 

Found: C, 69.26; H, 7.55; N, 4.76; S, 5.44. 

Exampl e 71 

Production of N- ( 2 , 6-diisopropylphenyl ) -N'-heptyl-N'- [ 6- ( 7- 
methoxycarbonylbenzoxazol-2-ylthio)hexyl]urea 

6-Hexanolactone (2.28 g, 20 mmol) and heptylamine (2.42 
g, 21 mmol) were stirred together at 100 °C for 2 hours. The 
reaction mixture was diluted with water, and extracted with 
ethyl acetate; the organic layer was washed with 1 N 
hydrochloric acid, water, an aqueous saturated sodium hydrogen 
carbonate solution and saturated sodium chloride solution and 
dried over anhydrous sodium sulfate. After the solvents were 
distilled off, the resulting residue was purified by silica 
gel column chromatography (150 g of silica gel; elution 
solvents: hexane : acetone = 5:2 to 5:3), to recover 6- 
hydroxy-N-heptylhexanamide (2.1 g at a yield of 46 %) as a 
colorless needle-like crystal (m.p.: 56-58 °C). 

To a solution of the amide (2.6 g, 11 mmol) in THF (40 
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ml) with stirring under cooling in ice bath was added lithium 
aluminium hydride (1.1 g, 30 mmol) under argon atomospher, with 
stirring at room temperature for one hour, at 80 °C for 2 hours 
and at 90 °C for one hour. The resulting mixture was diluted 
with ether (300 ml), followed by addition of several droplets 
of an aqueous ammonium chloride solution, with stirring at room 
temperature for 30 minutes. Insoluble matters were filtered 
off through celite; the filtrate was concentrated; and the 
residue was extracted with diluted hydrochloric acid. The 
aqueous layer was washed with ether and ethyl acetate, and was 
then adjusted to alkalinity by using potassium carbonate, and 
extracted with chloroform extraction. The organic layer was 
washed with saturated sodium chloride solution and dried over 
potassium carbonate, from which the solvents were distilled 
off. The resulting solid material was crystallized in 
acetone-ether-hexane , to recover 6 -heptylamino- 1 -hexanol 
(1.42 g at a yield of 59 %) as a colorless needle-like crystal 
(m.p. : 50 to 52 °C) . 

To a solution of the aminoalcohol (646 mg, 3.0 mmol) in 
chloroform (4 ml) was dropwise added 2,6- 
diisopropylphenylisocyanate (610 mg, 3.0 mmol) under cooling 
in ice bath water, with stirring at ambient temperature for 
2 hours. To the resulting reaction mixture was added hexane, 
to deposit crystal, which was then filtered and recovered as 
N- ( 2 , 6-diisopropylphenyl ) -N'-heptyl-N'- ( 6-hydroxyhexyl)urea 
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(1.09 g at a yield of 87 %) as a colorless needle-like crystal 

(m.p.: 137-139 °C). 

To a solution of the urea (419 mg, 1.0 mmol) and 4- 
dimethylaminopyridine ( 12 mg, 0.1 mmol ) in THP ( 5 ml ) were added 
triethylamine (142 mg, 1.4 mmol) and methanesulf onyl chloride 

(137 mg, 1.2 mmol) under cooling in ice bath , and the resulting 
mixture was stirred at the temperature for 2 hours. After 
insoluble matters were filtered off, the resulting solution 
was concentrated. The residue was extracted with ethyl 
acetate; the organic layer was washed with water and saturated 
sodium chloride solution and dried over sodium sulfate, from 
which the solvents were distilled off. The resulting solid 
matter was crystallized in hexane-ethyl acetate , to recover 
6- [ 3- ( 2 , 6-diisopropylphenyl ) -1 -heptylureido ] hexyl 
methanesulf onate (433 mg at a yield of 87 %) as a colorless 
needle-like crystal (m.p.: 140-141 °C). 

A solution of the methanesulf onate (199 mg, 0.4 mmol) 
in DMF (2 ml) was added to a solution of 7- 
methoxycarbonyl-2-mercaptobenzoxazole (84 mg, 0.4 mmol), 
potassium carbonate (83 mg, 0.6 mmol) and 18-crown-6 (11 mg, 
0.04 mmol) in DMF (1 ml) , with stirring at 80 °C for 90 minutes. 
The reaction solution was diluted with water, and extracted 
with ethyl acetate. The organic layer was washed sequentially 
with water and saturated sodium chloride solution and dried 
over anhydrous sodium sulfate, from which the solvents were 
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distilled off. The residue was purified by silica gel column 
chromatography (25 g of silica gel; elution solvents: hexane : 
acetone = 20:1 to 5:1), to recover the objective compound (131 
mg at a yield of 54 %) as a colorless needle-like crystal. 
Melting Point : 120-12 1°C 

IR (KBr) cm -1 : 3425, 3328, 1728, 1624, 1507. 
1H-NMR (d 6 -DMSO) 6: 

0.86 (3H, t, J = 6.8 Hz), 1.11 (12H, d, J = 6.8 Hz) 

1.26 - 1.31 (8H, m), 1.37 - 1.42 (2H, m) , 1.47 - 1.60 (6H, m) , 

1.81 - 1.88 (2H, m), 3.14 (2H, sept, J = 6.8 Hz), 

3.25 - 3.31 (2H, m) , 3.36 (1H, t, J = 7.1 Hz), 3.93 (3H, s) 

7.04 (1H, br s), 7.05 (2H, d, J = 7.8 Hz), 7.15 (1H, t, J = 

7.8 Hz), 

7.41 (1H, m), 7.78 - 7.84 (2H, m) 

EIMS m/z (relative intensity): 609 (M + ), 189 (100) 
Elementary Analysis : C 3S H 51 N 3 0 4 S 
Required: C, 68.93; H, 8.43; N, 6.89; S, 5.26. 
Found: C, 69.09; H, 8.50; N, 6.84; S, 5.10. 

Example 72 

Production of N-( 2, 6-diisopropylphenyl ) -N'-heptyl-N'- [ 6- 
(oxazolo [ 4 , 5-b ]pyridin-2-ylthio ) hexyl ] urea 

In the same manner as in Example 71 except for the use 
of 2-mercaptooxazolo[ 4, 5-b] pyridine instead of 7- 
methoxycarbonyl-2-mercaptobenzoxazole, reaction progressed 
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to recover the objective compound as a colorless needle-like 
crystal. 

Melting Point : 124-125°C 

IR (KBr) cm -1 : 3420, 3328, 1624, 1507, 1402 
1H-NMR (d 6 -DMSO) 6 : 

0.86 (3H, t, J = 7.0 Hz), 1.11 (2.4H, d, J = 6.8 Hz), 

1.11 (9.6H, d, J = 6.8 Hz), 1.26 - 1.32 (8H, m) , 1.37 - 1.43 

(2H, m), 

1.47 - 1.60 (6H, m), 1.81 - 1.93 (2H, m) , 3.10 - 3.19 (2H, m) , 
3.25 - 3.31 (2H, m) , 3.38 (1.6H, t, J = 7.2 Hz), 
4.22 (0.4H, t, J - 7.2 Hz), 7.05 (1H, d, J = 8.3 Hz), 7.06 (1H, 
br s), 

7.06 (1H, d, J = 6.8 Hz), 7.15 (1H, dd, J = 8.3, 6.8 Hz), 
7.28 (0.8H, dd, J = 8.3, 4.9 Hz), 

7.30 (0.2H, dd, J = 8.3, 4.9 Hz), 7.84 (0.2H, dd, J = 8.3, 1.5 
HZ), 

7.95 (0.8H, dd, J = 8.3, 1.5 Hz), 8.28 (0.2H, dd, J = 4.9, 
1.5 Hz ) , 

8.39 (0.8H, dd, J = 4.9, 1.5 Hz). 

EIMS m/z (relative intensity): 552 (M + ), 188 (100) 
Elementary Analysis : C 32 H4 8 N 4 0 2 S 
Required: C, 69.53; H, 8.75; N, 10.13; S, 5.80. 
Found: C, 69.65; H, 8.83; N, 10.09; S, 5.86. 
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Example 73 

Production of 2-( 7-trif luoromethylbenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) acetamide 

In the same manner as in Example 11 except for the use 
of 2-nitro-6-trifluoromethylphenol instead of 3-hydroxy-6- 
methyl-nitropyridine, reaction progressed to recover 2- 
mercapto-7-trifluoromethylbenzoxazole (110 mg, 0.5 mmol); to 
a solution of the 2-mercapto-7-trif luoromethylbenzoxazole 
(110 mg, 0.5 mmol) and 2-bromo-N- ( 2 , 6- 

diisopropy Iphenyl ) acetamide (149 mg, 0.5 mmol) was added 
potassium carbonate (76 mg, 0.55 mmol), with stirring at 
ambient temperature for one hour. The reaction solution was 
diluted with water, and extracted with ethyl acetate. The 
organic layer was sequentially washed with water and saturated 
sodium chloride solution and dried over sodium sulfate, from 
which the solvents were distilled off. The residue was 
purified by preparative thin layer chromatography (elution 
solvents: hexane : acetone = 5:2), to recover the objective 
compound (61 mg at a yield of 28 %) as a colorless needle- 
like crystal. 
Melting Point : 172-173°C 

IR (KBr) cm' 1 : 3432, 3267, 2967, 1664, 1509. 
1H-NMR (CDC1 3 ) 61 

1.04 - 1.12 (12H, m), 2.99 (2H, sept, J = 6.9 Hz), 4.15 (2H, 
s), 



149 



7.14 (2H, d, J ■ 7.8 Hz), 7.28 (1H, t, J = 7.8 Hz), 
7.42 (1H, t, J = 7.9 Hz), 7.55 (1H, d, J = 7.9 Hz), 
7.76 (1H, d, J = 7.9 Hz), 8.36 (1H, br s). 
EIMS m/z (relative intensity): 436 (M + , 100) 
Elementary Analysis : C 22 H23F 3 N 2 0 2 S 
Required: C, 60.54; H, 5.31; N, 6.42; F, 13.06. 
Found: C, 60.42; H, 5.32; N, 6.39; F, 12.95. 

Example 74 

Production of 6-(7-trifluoromethylbenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 73 except for the use 
of 6-bromo-N-( 2, 6-diisopropylphenyl) hexanamide instead of 
2-bromo-N- ( 2 , 6-diisopropylphenyl ) acetamide, reaction 
progressed to recover the objective compound as a colorless 
needle-like crystal. 
Melting Point : 130°C 

IR ( KBr ) cm -1 : 3227, 2968, 1645, 1534, 1490. 
1H-NMR (d e -DMSO) (5: 

1.11 (12H, d, J = 7.0 Hz), 1.56 (2H, m) , 1.72 (2H, m) , 1.89 
(2H, m), 

2.36 (2H, m), 3.08 (2H, sept, 6.8 Hz), 3.39 (2H, t, J = 7.1 
Hz), 

7.09 (2H, d, J = 7.6 Hz), 7.20 (1H, t, J = 7.6 Hz), 
7.50 (1H, t, J = 7.9 Hz), 7.59 (1H, d, J = 7.9 Hz), 
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7.88 (1H, d, J = 7.9 Hz), 8.69 (1H, br S). 

EIMS m/z (relative intensity): 492 (M + ), 69 (100). 

Elementary Analysis : C 26 H 31 F3N 2 0 2 S 

Required: C, 63.40; H, 6.34; N, 5.69. 

Found: C, 63.11; H, 6.43; N, 5.65. 

Example 75 

Production of 9-( 7-trif luoromethylbenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ) nonanamide 

In the same manner as in Example 73 except for the use 
of 9-bromo-N-( 2, 6-diisopropylphenyl ) nonanamide instead of 
2-bromo-N- ( 2 , 6-diisopropylphenyl ) acetamide, reaction 
progressed to recover the objective compound as a colorless 
needle-like crystal. 
Melting Point : 82-84°C 

IR (KBr ) cm -1 : 3436, 3244, 1648, 1506, 1332. 
1H-NMR (d 6 -DMSO) 6 s 

1.11 (12H, d, J = 6.8 Hz), 1.34 - 1.41 (6H, m) , 1.44 - 1.51 
(2H, m), 

1.61 - 1.68 (2H, m), 1.84 (2H, quint, J = 7 . 2 Hz ). 2.29 - 2.35 
(2H, m), 

3.08 (2H, sept, J = 6.8 Hz), 3.37 (2H, t, J = 7.2 Hz), 

7.09 (2H, d, J = 7.6 Hz), 7.19 (1H, t, J = 7.6 Hz), 

7.50 (1H, ddd, J = 8.1, 7.8, 0.7 Hz), 7.59 (1H, d, J = 7.8 Hz), 
7.88 (1H, d, J = 8.1 Hz), 8.67 (1H, br S). 
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EIMS m/z (relative intensity): 534 (M + , 100) 
Elementary Analysis : C 29 H3 7 F3N 2 0 2 S 
Required: C, 65.15; H, 6.97; N, 5.24; F, 10.66. 
Found: C, 65.31; H, 6.92; N, 5.29; F, 10.51. 

Example 76 

Production of 6-(5-trifluoromethylbenzoxazol-2-ylthio)-N- 
( 2 , 6-diisopropylphenyl ] hexanamide 

In the same manner as in Example 11 except for the use 
of 2-nitro-4-trifluoromethylphenol instead of 3-hydroxy-6- 
methy 1-2 -nit ropy ridine, reaction progressed to recover 2- 
mercapto-5-trifluoromethylbenzoxazole. The resulting 

product was subjected to the same reaction in the same manner 
as in Example 74, to recover the objective compound as a 
colorless crystal. 
Melting Point : 98°C 

IR (KBr ) cm -1 : 3232, 2964, 1648 1500. 
1H-NMR (d 6 -DMSO) 6: 

1.12 (12H, d, J = 6.8 Hz), 1.56 (2H, m) , 1.72 (2H, m) , 1.88 
(2H, m), 

2.36 (2H, m), 3.08 (2H, sept, J = 6.8 Hz), 3.40 (2H, t, J = 
7.0 Hz), 

7.10 (2H, d, J = 7.3 Hz), 7.20 (1H, t, J - 7.3 Hz), 
7.63 (1H, d, J = 8.6 Hz), 7.79 (1H, d, J = 8.6 Hz), 
7.92 (1H, s), 8.70 (1H, br s). 
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EIMS m/z (relative intensity): 492 (M 4 ", 100)* 
Elementary Analysis : C26H 31 F3N20 2 S 
Required: C, 63.40; H, 6.34; N, 5.69. 
Found: C, 63.47; H, 6.62; N, 5.45. 

Example 77 

Production of 6- ( 7-tert-butylbenzoxazol-2-ylthio ) -H- ( 2 , 6- 
diisopropylphenyl ) hexanamide 

To a solution of 2-tert-butylphenol (2.00 g, 13.3 mmol) 
in acetonitrile (30 ml) was dropwise added at -20 °C acetyl 
nitricate recovered by mixing together acetic anhydride (1.35 
g, 13.3 mmol) and fuming nitric acid (13.3 mmol) at -0 °C, with 
stirring for 5 minutes . The reaction solution was diluted with 
water, and extracted with ethyl acetate. The organic layer 
was sequentially washed with water and saturated sodium 
chloride solution and dried over anhydrous magnesium sulfate, 
from which the solvents were distilled off. The residue was 
purified by silica gel column chromatography (60 g of silica 
gel; elution solvents: hexane : acetone = 3:1), to recover 
2-tert-butyl-6-nitrophenol (600 mg at a yield of 23 %) as a 
yellow crystal. 

In the same manner as in Example 11 except for the use 
of 2-tert-butyl-6-nitrophenol instead of 3-hydroxy-6- 
methyl-2-nitropyridine, reaction progressed to recover the 
objective compound as a colorless crystal. 
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Melting Point : 141-142°C 

IR (KBr ) cm" 1 : 3247, 2961, 1654, 1505, 1117. 
1H-NMR (d 6 -DMSO) 6 : 

1.11 (12H, d, J = 6.8 Hz), 1.57 (2H, m) , 1.72 (2H, m) , 1.88 
(2H, m), 

2.36 (2H, m), 3.08 (2H, sept, J = 6.8 Hz), 3.35 (2H, J = 7.0 
Hz), 

7.09 (2H, d, J = 7.8 Hz), 7.18 (1H, dd, J = 7.8, 1.4 Hz), 
7.19 (1H, t, J = 7.8 Hz), 7.23 (1H, t, J = 7.8 Hz), 
7.42 (1H, dd, J = 7.8, 1.4 Hz), 8.71 (1H, br s). 
EIMS m/z (relative intensity): 480 (M + , 100). 
Elementary Analysis : C 26 H4 0 N2O 2 S 
Required: C, 72.46; H, 8.39; N, 5.83. 
Found: C, 72.19; H, 8.35; N, 5.68. 

Example 78 

Production of 6- { 4 , 5 , 6-trimethoxybenzoxazol-2-ylthio ) -N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 1 except for the use 
of 4, 5,6-trimethoxy-2-mercaptobenzoxazole instead of 2- 
mercaptooxazolo [ 4 , 5-b ] pyridine , reaction progressed to 
recover the objective compound as a pale yellow needle-like 
crystal. 

Melting Point : 96-98°C (dec.) 

IR (KBr) cm" 1 : 3428, 3231, 2964, 1648, 1485. 
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1H-NMR (d 6 -DMSO) 6 : 

1.12 (12H, d, J - 6.9 Hz), 1.51 - 1.59 (2H, m) , 1.69 - 1.72 
(2H, m), 

1.81 - 1.89 (2H, m), 2.35 (2H f t, J = 7.1 Hz), 

3.08 (2H, sept, J = 6.9 Hz), 3.30 (2H, t, J = 7.1 Hz), 3.72 
(3H, s), 

3.82 (3H, s), 4.18 (3H, s), 6.97 (lH, s), 7.09 (2H, d, J = 7.8 
Hz), 

7.20 (1H, t, J = 7.8 Hz), 8.67 (1H, br s) 
EIMS m/z (relative intensity): 514 (M + , 100). 
Elementary Analy s is : C 2 8H3 8 N 2 0 5 S 
Required: C, 65.34; H, 7.44; N, 5.44; S, 6.23. 
Found: C, 65.17; H, 7.45; N, 5.44; S, 6.26. 

Example 79 

Production of 6- ( 7-ethoxycarbonylbenzoxazol-2-ylthio ) -N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

A solution of 6-(7-methoxycarbonylbenzoxazol-2- 
ylthio)-N-( 2, 6-diisopropylphenyl) hexanamide (145 mg, 0.3 
mmol) and 4-dimethylaminopyridine (3.7 mg, 0.03 mmol) in 
ethanol (30 ml) was refluxed under heating for 24 hours . After 
concentration, the reaction solution was diluted with water, 
and extracted with ethyl acetate. The organic layer was 
sequentially washed with 0.05 N hydrochloric acid, water and 
saturated sodium chloride solution and dried over anhydrous 
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sodium sulfate, from which the solvents were distilled off. 
The residue was purified by preparative thin layer 
chromatography (elution solvents: hexane : acetone = 5:2) , to 
recover the objective compound (95 mg at a yield of 64 %) as 
a colorless needle-like crystal. 
Melting Point : 114-116°C 

IR (KBr) cm" 1 : 3425, 3241, 2965, 1717, 1647. 
1H-NMR (d 6 -DMSO) <5 : 

1.11 (12H, d, J = 6.8 Hz), 1.37 (3H, t, J = 7.1 Hz), 

1.54 - 1.61 (2H, m), 1.69 - 1.76 (2H, m) , 1.86 - 1.93 (2H, m) , 

2.36 (2H, t, J = 7.2 Hz), 3.08 (2H, sept, J = 6.8 Hz), 

3.39 (2H, t, J = 7.2 Hz), 4.40 (2H, q, J = 7.1 Hz), 

7.09 (2H, d, J = 7.8 Hz), 7.19 (1H, t, J - 7.8 Hz), 

7.42 (1H, t. J » 7.8 Hz), 7.79 (1H, dd, J = 7.8, 1.2 Hz), 

7.83 (1H, dd, J = 7.8, 1.2 Hz), 8.70 (1H, br s). 

E1MS m/z (relative intensity): 496 (M + ), 67 (100). 

Elementary Analysis : C28H 36 N 2 04S 

Required: C, 67.71; H, 7.31; N, 5.64; S, 6.46. 

Found: C, 67.83; H, 7.33; N, 5.63; S, 6.52. 

Example 80 

Production of 6- ( 7-methoxymethylcarbonylbenzoxazol-2- 
ylthio ) — N— ( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 6-( 7-carboxybenzoxazol-2-ylthio)-N- 
(2, 6 -diisopropy lphenyl ) hexanamide (141 mg, 0.3 mmol) in DMF 
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(2 ml) were added triethylamine (36 mg, 0.36 mmol) and 
chloromethyl methyl ether ( 27 mg, 0.33 mmol ) , and the resulting 
mixture was stirred at ambient temperature for 50 minutes . The 
reaction solution was diluted with water, and extracted with 
ethyl acetate. The organic layer was sequentially washed with 
water and saturated sodium chloride solution and dried over 
anhydrous sodium sulfate, from which the solvents were 
distilled off. The residue was purified by silica gel column 
chromatography (10 g of silica gel; elution solvents: hexane : 
acetone = 5:2), to recover the objective compound (119 mg at 
a yield of 77 %) as a colorless needle-like crystal. 
Melting Point : 120-122°C 

IR (KBr ) cm" 1 : 3433, 3241, 2963. 1729, 1649. 
1H-NMR (d 6 -DMS0) 6i 

1.11 (12H, d, J = 6.8 Hz), 1.54-1.61 (2H, m) , 1 . 64 - 1 . 76 (2H, 
m), 

1.86 - 1.93 (2H, m), 2.35 - 2.38 (2H, m) , 3.08 (2H, sept, J 
= 6.8 Hz), 

3.40 (2H, t, J = 7.1 Hz), 3.52 (3H, s), 5.50 (2H, S), 

7.09 (2H, d, J = 7.8 Hz), 7.19 (1H, t, J = 7.8 Hz), 

7.44 (1H, t, J = 7.8 Hz), 7.83 (1H, dd, «J = 7.8, 1.2 Hz) 

7.86 (1H, dd, J = 7.8, 1.2 Hz), 8.70 (1H, br s) 

EIMS m/z (relative intensity): 512 (M + ), 67 (100). 

Elementary Analysis : C 28 H 3 6N 2 0 2 S 

Required: C, 65.60; H, 7.08; N, 5.46; S, 6.25. 
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Found: C, 65.69; H, 7*12; N, 5.42; S, 6.45. 

Exampl e 81 

Production of 6-( 7-tert-butoxycarbonylbenzoxazol-2- 
ylthio ) -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

To a suspension of 6-( 7-carboxybenzoxazol-2-ylthio)- 
N-(2 , 6-diisopropylphenyl) hexanamide (141 mg, 0.3 mmol) in 
toluene (3 ml) was dropwise added N,N-dimethylformamide~ 
di-tert-butyl acetal (305 mg, 1.5 mmol) with stirring at 100 
°C. The reaction mixture in solution was left to stand and 
cooled and was then diluted with water, and extracted with ethyl 
acetate. The organic layer was sequentially washed with water 
and saturated sodium chloride solution and dried over sodium 
sulfate , from which the solvents were distilled off. The 
residue was crystallized from hexane-ether-acetone, to 
recover the objective compound (130 mg at a yield of 83 %) as 
a colorless needle-like crystal. 
Melting Point : 137-140°C 

IR (KBr ) cm' 1 : 3256, 2967, 1713, 1651, 1505. 
1H-NMR (d 6 -DMSO) 6z 

1.11 (12H, d, J = 6.8 Hz), 1.54 - 1.62 (2H, m) , 1.60 <9H, s), 
1.68 - 1.76 (2H, m), 1.84 - 1.92 (2H, m) , 2.36 (2H, t, J = 6.6 
Hz), 

3.08 (2H, sept, J = 6.8 Hz), 3.39 (2H, t, J = 7.0 Hz), 

7.09 (2H, d, J = 7.6 Hz), 7.19 (1H, t, J = 7.6 Hz), 
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7.39 (1H, t, J = 7.8 Hz), 7.73 <1H, dd, J = 7.8, 1.2 Hz), 

7.79 (1H, dd, J = 7.8, 1.2 Hz), 8.70 (1H, br s). 

EIMS m/z (relative intensity): 524 (M + ), 468 (100). 

Elementary Analy s is : C^oE^oNgC^S 

Required: C, 68.67; H, 7.68; N, 5.34; S, 6.11. 

Founds C, 68.70; H, 7.54; N, 5.33; S, 6.23. 

Eyaqtple 82 

Production of 6- ( 7-tert-butoxycarbonylmethyloxybenzoxazol- 
|-3 2-ylthio ) ~N- ( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 59 except for the use 
of tert-butyl glycolic acid instead of N,N-dimethyl 
ethanolamine, reaction progressed to recover the objective 
compound as a colorless needle-like crystal. 
j| Melting Point : 77-79°C 

IR (KBr ) cm -1 : 3244, 2964, 1755, 1735, 1647. 
1H-NMR (d e -DMS0) 5: 

1.12 (12H, d, J = 6.8 Hz), 1.45 (9H, s), 1.52 - 1.62 (2H, m) , 
1.64 - 1.74 (2H, m), 1.84 - 1.92 (2H, m) , 2.36 (2H, t, J = 6.8 
Hz), 

3.08 (2H, sept, J = 6.8 Hz), 3.40 (2H, t, J = 7.0 Hz), 
4.81 (2H, s), 7.09 (2H, d, J = 7.6 Hz), 7.19 (1H, t, J = 7.6 
Hz), 

7.45 (1H, t, J = 7.8 Hz), 7.84 (1H, dd, J = 7.8, 1.2 Hz), 
7.87 (1H, dd, J = 7.8, 1.2 Hz), 8.70 (1H, br s). 
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EIMS m/z (relative intensity): 582 (M + ), 525 (100). 
Elementary Analysis : C32H42N2O6S 
Required: C, 65.95; H, 7.26; N, 4.81; S, 5.50. 
Found: C, 66.09; H, 7.29; N, 4.78; S, 5.53. 

Example 83 

Production of 6-[7-( 3-methyloxethan-3- 

ylmethyloxycarbonyl ) benzoxazol-2-ylthio ) -N- (2,6- 
diisopropylphenyl ) hexanamide 

In the same manner as in Example 59 except for the use 
of 3-methyl-3-oxethane methanol instead of N,N-dimethyl 
ethanolamine, reaction progressed to recover the objective 
compound (340 mg at a yield of 60 %) as a colorless needle-like 
crystal . 

Melting Point : 145-147°C 

IR (KBr ) cm -1 : 3425, 3254, 2965, 1722, 1647. 
1H-NMR (d„-DMS0) 6: 

1.12 (12H, d, J = 6.8 Hz), 1.40 (3H, s), 1.52 - 1.62 (2H m) , 
1.64 - 1.76 (2H, m), 1.84 - 1.92 (2H, m) , 2.36 (2H, t, J = 6.9 
HZ), 

3.08 (2H, sept, J = 6.8 Hz), 3.39 (2H, t, J = 7.0 Hz), 
4.32 (2H, d, J = 5.9 Hz), 4.47 (2H, s), 4.54 (2H, J = 5.9 Hz), 

7.09 (2H, d, J = 7.6 Hz), 7.20 (1H, t, J = 7.6 Hz), 

7.44 (1H, t, J = 8.0 Hz), 7.83 (1H, dd, J = 8.0, 1.2 Hz), 
7.85 (1H, dd, J = 8.0, 1.2 Hz), 8.70 (1H, br s). 
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EIMS m/z (relative intensity): 552 (M + ), 230 (100). 
Elementary Analysis : C 31 H 40 N 2 O5S 
Required: C, 69.50; H, 7.34; N, 6.00; S, 6.87. 
Found: C, 69.47; H, 7.33; N, 6.08; S, 6.95. 

Example 84 

Production of 6-[7-(4,4-dimethyloxazolin-2-yl)benzoxazol- 
2-ylthio ] — N- ( 2 , 6-diisopropylphenyl ) hexanamide 

6- ( 7-Methoxycarbonylbenzoxazol-2-ylthio ) -N- (2,6- 
diisopropylphenyl) hexanamide (241 mg, 0.5 mmol) was added to 
2-amino-2-methyl-l-propanol (3 ml), with stirring at 100 °C 
for 6 hours. The reaction solution was diluted with water, 
and extracted with ethyl acetate. The organic layer was 
sequentially washed with diluted hydrochloric acid, water, an 
aqueous sodium hydrogen carbonate solution and saturated 
sodium chloride solution and dried over anhydrous magnesium 
sulfate, from which the solvents were distilled off. The 
residue was purified by silica gel column chromatography (20 
g of silica gel; elution solvents: hexane : acetone = 5:2), 
to recover 6-[7-[N-(l-hydroxy-2-methyl- 

2propyl ) carbamoyl ] benzoxazol-2-ylthio ] -N- (2,6- 
diisopropylphenyl) hexanamide (140 mg at a yield of 52 %) as 
a pale yellow needle-like crystal. 

The amide (108 mg, 0.2 mmol) was added to phosphorus 
oxychloride ( 1 ml) under cooling in ice bath , and the resulting 
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mixture was stirred at the temperature for 10 minutes. The 
reaction mixture was poured into ice bath water, and extracted 
with ethyl acetate. The organic layer was sequentially washed 
with water and saturated sodium chloride solution and dried 
over anhydrous sodium sulfate, from which the solvents were 
distilled off. The resulting residue was purified by 
preparative thin layer chromatography (elution solvents; 
hexane : acetone = 5;3), to recover the objective compound (67 
mg at a yield of 64 %) as a colorless needle-like crystal. 
Melting Point : 127-129°C 

IR (KBr ) cm" 1 : 3430, 3261, 2964, 1652, 1505. 
1H-NMR (d 6 -DMSO) 6 : 

1.12 (12H, d, J = 6.8 Hz), 1.33 (6H, s), 1.52 - 1.62 (2H, m) , 
1.66 - 1.76 (2H, m), 1.86 - 1.94 (2H, m), 2.36 (2H, t, J = 6.8 
Hz), 

3.08 (2H, sept, J - 6.8 Hz), 3.37 (2H, t, J = 7.2 Hz), 4.13 
(2H, s), 

7.09 (2H, d, J = 7.6 Hz), 7.19 (1H, t, J = 7.6 Hz), 

7.37 <1H, t, J = 7.9 Hz), 7.71 (1H, dd, J » 7.9, 1.2 Hz), 

7.72 (1H, dd, J « 7.9, 1.2 Hz), 8.70 (1H, br s). 

EIMS m/z (relative intensity): 521 (M + ), 262 (100). 

Elementary Analys is : C 30 H39N3O 3 S 

Required: C, 69.07; H, 7.53; N, 8.05; S, 6.15. 

Found: C, 69.05; H, 7.56; N, 7.95; S, 6.24. 
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Example 85 

Production of 6- [ 7- ( [ 1 , 3 ] dioxolan-2-yl ) benzoxazol-2- 
ylthio ] -N- ( 2 , 6-diisopropy lphenyl ) hexanamide 

To a solution of 6- ( 7-hydroxymethylbenzoxazol-2- 
ylthio ) -N- ( 2 , 6-diisopropylphenyl ) hexanamide (440 mg , 1.0 
mmol) in methylene chloride (10 ml) were sequentially added 
molecular sieves 4 A (powder,, 2 g) and pyridinium dichromate 
(1.1 g, 2.9 mmol), and the resulting mixture was stirred at 
ambient temperature for 30 minutes. The reaction mixture was 
diluted with ether and filtered off through celite; and the 
filtrate was concentrated. The residue was 
purified by silica gel column chromatography (20 g of silica 
gel; elution solvents; hexane : acetone = 5:3), to recover 
6- ( 7-f ormylbenzoxazol-2-ylthio ) -N- (2,6- 

diisopropy lphenyl) hexanamide (330 mg at a yield of 75 %) as 
a colorless needle-like crystal. 

To a solution of the aldehyde (136 mg, 0.3 mmol) in 
toluene (5 ml) were sequentially added ethylene glycol (130 
mg, 2.1 mmol), trimethyl o-formate (133 mg, 0.9 mmol) and 
p-toluenesulfonic acid • monohydrate (10 mg, 0.05 mmol), with 
stirring at 50 °C for 4 hours and additionally at 100 °C for 
4 hours. The resulting reaction solution was diluted with 
water, and extracted with ethyl acetate. The organic layer 
was washed sequentially with an aqueous saturated sodium 
hydrogen carbonate solution, water and saturated sodium 
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chloride solution and dried over anhydrous sodium sulfate, from 
which the solvents were distilled off. The residue was 
purified by preparative thin layer chromatography (elution 
solvents: hexane : acetone = 5:2), to recover a solid matter; 
then, the solid matter was crystallized from hexane-ether, to 
recover the objective compound (76 mg at a yield of 51 %) as 
a colorless needle-like crystal. 
Melting Point : 105-107°C 

IR ( KBr ) cm -1 : 3432, 3221, 2963, 1643, 1537. 
1H-NMR (d 6 -DMSO) 6: 

1.12 (12H, d, J = 6.8 Hz), 1.52 - 1.61 (2H, m) , 1.67 - 1.76 
(2H, m), 

1.82 - 1.91 (2H, m), 2.36 (2H, t, J = 6.9 Hz), 

3.08 (2H, sept, J = 6.8 Hz), 3.36 (2H, t, J = 7.2 Hz), 

3.98 - 4.13 (4H, m) , 6.11 (1H, s), 7.09 (2H, d, J = 7.6 Hz), 

7.19 (1H, t, J = 7.6 Hz), 7.30 (1H, t, J = 7.6 Hz), 

7.34 (1H, dd, J = 7.6, 1.6 Hz), 7.59 (1H, dd, J = 7.6, 1.6 Hz), 

8.70 (1H, br s) . 

EIMS m/z (relative intensity): 496 (M + ,100). 
Elementary Analysis : C 28 H 36 N 2 0 4 S 
Required: C, 67.71; H, 7.31; N, 5.64; S, 6.46. 
Found: C, 67.88; H, 7.31; N, 5.62; S, 6.61. 

Example 86 

Production of 6-[7-(4R,5R)-4,5-dimethyl[l,3]dioxolan-2- 
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yl ) benzoxazol-2-ylthio ] -N- (2,6- 
diisopropylphenyl ) hexanamide 

In the same manner as in Example 85 except for the use 
of (2R,3R)-2,3-butanediol instead of ethylene glycol, 
reaction progressed to recover the objective compound (101 mg 
at a yield of 64 %) as a colorless needle-like crystal. 
Melting Point : 115-117°C 

IR (KBr ) cm -1 : 3424, 3236, 2969, 1646, 1499. 
1H-NMR (d 6 -DMSO) <5 : 

1-12 (12H, d, J = 6.8 Hz), 1.27 - 1.33 (6H, m) , 1.52 - 1.62 
(2H, m), 

1.66 - 1.76 (2H, m), 1.86 - 1.94 (2H, m) , 2.36 (2H, t, J = 6.2 
Hz), 

3.08 (2H, sept, J = 6.8 Hz), 3.36 (2H, t, J = 7.2 Hz), 
3.79 - 3.87 (2H, m) , 6.21 (1H, s), 7.09 (2H, d, J = 7.6 Hz), 
7.19 (1H, t, J = 7.6 Hz), 7.30 (1H, t, J = 7.6 Hz), 
7.35 (1H, dd, J = 7.6, 1.4 Hz), 7.58 (1H, dd, J = 7.6, 1.4 Hz) , 
8.70 (1H, br s). 

EIMS m/z (relative intensity): 524 (M + ), 452 (100). 
Elementary Analysis : C 30 H 40 N 2 O 4 S 
Required: C, 68.67; H, 7.68; N, 5.34; S, 6.11. 
Found: C, 68.87; H, 7.68; N, 5.28; S, 6.24. 

Example 87 

Production of 6-(7-acetylbenzoxazol-2-ylthio)-N-(2,6- 
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diisopropylphenyl ) hexanaraide 

Potassium o-ethyl dithiocarbonate (241 mg, 1.5 mmol) was 
added to a solution of 3-amino-2-hydroxyacetophenone (113 mg, 
0.75 iranol) in ethanol (10 ml), at reflux under heating for 16 
hours, from which the solvent was distilled off. The residue 
was dissolved in water, followed by addition of 2 N hydrochloric 
acid to adjust the resulting solution to pH 3 to 4. The 
deposited crystal was filtered and recovered; then, the crystal 
was washed with water and dried with heating under reduced 
pressure, to recover 7-acetyl-2~mercaptobenzoxazole (134 mg 
at a yield of 92 %) as a brown solid. 

In the same manner as in Example 1 except for the use 
of the oxazole herein recovered instead of 2- 
mercaptooxazolo [ 4 , 5-b ] pyridine , reaction progres sed to 
recover the objective compound as a colorless needle-like 
crystal. 

Melting Point : 156-158°C 

IR (KBr) cm" 1 : 3437, 3218, 2958, 1682, 1651. 
1H-NMR (d 6 -DMSO) 6 : 

1.12 (12H, d, J - 6.8 Hz), 1.52 - 1.62 (2H, m) , 1.66 - 1.76 
(2H, m), 

1.86 - 1.94 (2H, m), 2.37 (2H, t, J = 6.9 Hz), 2.69 (3H, s), 

3.08 (2H, sept, J = 6.8 Hz), 3.40 (2H, t, J = 7.0 Hz), 

7.09 (2H, d, J = 7.6 Hz), 7.20 (1H, t, J = 7.6 Hz), 

7.42 (1H, t, J = 7.8 Hz), 7.75 (1H, dd, J = 7.8, 1.1 Hz), 
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7,82 (1H, dd, J = 7.8, 1.1 Hz), 8.71 (1H, br s). 
EIMS m/z (relative intensity): 466 (M + ), 177 (100) . 
Elementary Analy s is : C 27 H34N 2 03S 
Required: C, 69.50; H, 7.34; N, 6.00; S, 6.87. 
Found: C, 69.47; H, 7.33; N, 6.08; S, 6.95. 

Example 88 

Production of 6- [ 7- (pyrazol-3-yl )benzoxazol~2-ylthio ] -N- 
( 2 , 6-diisopropylphenyl ) hexanamide 

To a solution of 6-(7-acetylbenzoxazol-2-ylthio)-N~ 
(2/ 6-diisopropylphenyl) hexanamide (155 mg, 0.33 mmol) in DMF 
(3ml) was added N,N-dimethylformamide-dimethylacetal (191mg, 
1.6 mmol), with stirring at 50 °C for 4 hours and additionally 
at 100 °C for 15 hours. The reaction solution was diluted with 
water, and extracted with ethyl acetate. The organic layer 
was sequentially washed with water and saturated sodium 
chloride solution and dried over sodium sulfate, from which 
the solvent was distilled off. The residue was purified by 
preparative thin layer chromatography (elution solvents: 
hexane : acetone = 5:3), to recover 6- [7- (3- 
dimethylaminoacryloyl ) benzoxazol-2 -ylthio ] -N- ( 2 , 6- 
diisopropylphenyl) hexanamide (146 mg at a yield of 85 %) as 
a pale yellow needle-like crystal. 

To a solution of the enamine (104 mg, 0.2 mmol) in 
methanol (3 ml) were added acetic acid (60 mg, 1.0 mmol) and 
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hydrazine * monohydrate (50 g, 1.0 mmol), with stirring at 
ambient temperature for 2 hours . The reaction solution was 
concentrated and then diluted with water , and extracted with 
ethyl acetate. The organic layer was sequentially washed with 
water and saturated sodium chloride solution and dried over 
sodium sulfate, from which the solvents were distilled off. 
The residue was purified by preparative thin layer 
chromatography (elution solvents: hexane : acetone = 1:1), to 
recover the objective compound (75 mg at a yield of 76 %) as 
a colorless needle-like crystal. 
Melting Point : 174-176°C 

IR (KBr ) cm"" 1 : 3236, 2964, 1647, 1530, 1493. 
1H-NMR (d 6 -DM30) 6 : 

1.12 (12H, d, J = 6.8 Hz), 1.52 - 1.62 (2H, m), 1.66 - 1.76 
(2H, m), 

1*86 - 1.94 (2H, m), 2.37 (2H, t, J - 6.9 Hz), 

3.08 (2H, sept, J = 6.8 Hz), 3.40 (2H, t, J = 6.7 Hz), 

6.81 (1H, m), 7.09 (2H, d, J = 7.6 Hz), 7.19 (1H, t, J » 7.6 

Hz), 

7.30 (1H, t, J = 7.6 Hz), 7.34 (1H, m) , 7.52 (1H, m) , 
7.75 - 7.80 (2H, m) , 8.70 (1H, br s), 12.79 (1H, br s). 
EIMS m/z (relative intensity): 490 <M + ), 176 (100). 
Elementary Analysis : C28H 36 N 2 0 4 S 
Required: C, 68.54; H, 6.98; N, 11.42; S, 6.53. 
Found: C, 68.65; H, 7.05; N, 11.30; S, 6.57. 
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Example 89 

Production of 6-[6,7-bis(methoxycarbonyl)benzoxazol-2- 
ylthio ] -N- { 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 1 except for the use 
of 6 , 7-bis (methoxycarbonyl ) -2-mercaptobenzoxazole instead of 
2-mercaptooxazolo[4,5-b]pyridine, reaction progressed to 
recover the objective compound as a colorless needle-like 
crystal. 

Melting Point : 159-1 61°C 

IR (KBr ) cm" 1 : 3425, 3257, 1744, 1721, 1647. 
1H-NMR (d 6 -DMSO) 6: 

1.12 (12H, d, J = 6.8 Hz), 1.52 - 1.60 <2H, m) , 1.68 - 1.75 
(2H, m), 

1.85 - 1.92 (2H, m), 2.36 {2H, t, J = 7.1 Hz), 

3.08 (2H, sept, J = 6.8 Hz), 3.40 (2H, t, J = 7.1 Hz), 3.85 

(3H, s), 

3.91 (3H, s), 7.09 (2H, d, J — 7.6 Hz), 7.20 (1H, t, J = 7.6 
Hz), 

7.77 (1H, d, J = 8.3 Hz), 7.81 (1H, d, J = 8.3 Hz), 8.67 (1H, 
br s) 

EIMS m/z (relative intensity): 540 (M + ), 162 (100). 
Elementary Analysis : C 2 gH 36 N 2 0 6 S 
Required: C, 64.42; H, 6.71; N, 5.18. 
Found: C, 64.56; H, 6.69; N, 5.26. 
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Example 90 

Production of 6- ( oxazolo [ 4 , 5-g ] phthalid-2-ylthio ) -N- ( 2 , 6- 
diisopropylpheny 1 ) hexanamide 

To a solution of 2 , 3-bis (methoxycarbonyl) phenol (4-6 g, 
20 mmol) in acetonitrile (100 ml) was dropwise added at 0 °C 
acetyl nitricate acid recovered by mixing together acetic 
anhydride (6-0 g, 60 mmol) and fuming nitric acid (3.6 g, 60 
mmol) at 0 °C / with stirring for 40 minutes. The reaction 
solution was diluted with water, and extracted with ethyl 
acetate. The organic layer was sequentially washed with water 
and saturated sodium chloride solution and dried over anhydrous 
magnesium sulfate, from which the solvents were distilled off. 
The residue was purified by silica gel column chromatography 
( 100 g of silica gel; elution solvents : hexane : acetone = 5 : 2 ) , 
to preferentially recover 2 , 3-bis (methoxycarbonyl ) -6- 
nitrophenol (1.34 g at a yield of 32 %) as a yellow crystal 
from ether. 

To a solution of the diester (1.27 g, 5 mmol) in THF (4 
ml) and t-BuOH (4 ml) in mixture was added an aqueous solution 
of lithium hydroxide (420 mg, 10 mmol) at 0 °C, with stirring 
at ambient temperature for 24 hours. The reaction solution 
was adjusted to acidity by using 2 N hydrochloric acid, and 
extracted with ethyl acetate. The organic layer was 
sequentially washed with water and saturated sodium chloride 
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solution and dried over anhydrous magnesium sulfate, from which 
the solvents were distilled off, to recover 3-hydroxy-2- 
methoxycarbonyl-4-nitrobenzoic acid (728 mg at a yield of 
60 %) as a yellow crystal. 

To a THF solution of the benzoic acid (650 mg, 2.7 mmol) 
was dropwise added borane ( 1 . 0 M THF solution, 8 . 1 ml , 8.1 mmol ) 
at 0 °C under argon atmosphere, with stirring at ambient 
temperature for 24 hours. The reaction solution was diluted 
with water and adjusted to acidity by using 2 N hydrochloric 
acid, and extracted with ethyl acetate. The organic layer was 
sequentially washed with water and saturated sodium chloride 
solution and dried over anhydrous magnesium sulfate, from which 
the solvents were distilled off. The residue was purified by 
silica gel column chromatography (20 g of silica gel; elution 
solvents: chloroform : methanol = 20:1), to recover 6- 
nitro-7-hydroxyphthalide (290 mg at a yield of 61 %) as a yellow 
crystal. 

To a solution of the nitrophthalide (290 mg, 1.5 mmol) 
in ethanol (20 ml) was added a catalyst 10 % palladium-carbon 
(300 mg), and the resulting mixture was stirred at ambient 
temperature under hydrogen atmosphere for 3 hours. The 
reaction solution was subjected to filtration through celite. 
Potassium o-Ethyl dithiocarbonate (280 mg, 1.7 mmol) was added 
to the resulting filtrate, with stirring under heating for 16 
hours. After the solution was left to stand and cooled, the 
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solvents were distilled off under reduced pressure* The 
residue was diluted with 2 N hydrochloric acid to adjust the 
resulting solution to acidity, and extracted with ethyl acetate. 
The organic layer was sequentially washed with water and 
saturated sodium chloride solution, and was then dried over 
anhydrous magnesium sulfate, from which the solvents were 
distilled off. The residue was purified by silica gel column 
chromatography (15 g of silica gel; elution solvents: 
chloroform : methanol = 20:1). The resulting solid was 
crystallized from acetone and hexane, to recover 2- 
mercaptooxazolof 4,5-g]phthalide (225 mg at a yield of 80 %) 
as a colorless needle-like crystal. 

In the same manner as in Example 1 except for the use 
of the phthalide herein recovered instead of 2- 
mercaptooxazolo [ 4 , 5-b ] pyridine , reaction progressed to 
recover the objective compound as a colorless needle-like 
crystal . 

Melting Point : 161-162°C 

IR (KBr) cm"* 1 : 3243, 2959, 1768, 1647, 1263. 
1H-NMR (d 6 -DMSO) 6t 

1.11 (12H, d, J = 6.8 Hz), 1.56 (2H, m) , 1.72 (2H, m) , 1.89 
<2H, m), 

2.47 (2H, m), 3.08 (2H, sept, J - 7.0 Hz), 3.40 (2H, t, J = 
7.0 Hz), 

5.57 (2H, s), 7.09 (2H, d, J = 7.4 Hz), 7.18 (1H, t, J = 7.4 
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HZ), 

7.78 (2H, m), 8.71 (1H, br, s). 

EIMS m/z (relative intensity): 480 (M + ), 162 (100). 
Elementary Analysis : C 2 7H32N 2 0 4 S 
Required: C, 67.47; H, 6.71; N, 5.83; 
Found: C, 67.37; H, 6.75; N, 5.78; 

Example 91 

Production of 6-[ 6-hydroxy-7-methoxycarbonylbenzoxazol-2- 
ylthio ) -N- ( 2 , 6-diisopropylphenyl ) hexanamide 

In the same manner as in Example 77 except for the use 
of ethyl 2,6-dihydroxybenzoate instead of 2-tert-butylphenol, 
reaction progressed to recover the objective compound as a 
colorless crystal. 
Melting Point : 155-156°C 

IR (KBr) cm~ 1: 3228, 2966, 1677, 1645, 1513. 
1H-NMR (d 6 -DMSO) 6t 

1.11 (12H, d, J = 6.8 Hz), 1.55 (2H, m) , 1.71 (2H, m) , 1.86 
(2H, m), 

2.35 (2H, m), 3.08 (2H, sept, J = 7.0 Hz), 3.32 (2H, t, J = 
7.0 Hz) , 

3.97 (3H, s), 6.92 (1H, d, J = 8.7 Hz), 7.09 (2H, d, J = 7.4 
HZ), 

7.20 (1H, t, J = 7.4 Hz), 7.67 (1H, d, J = 8.7 Hz), 8.69 (1H, 
br, s). 
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EIMS m/z (relative intensity): 

Elementary Analysis : C 27 H34N 2 0 5 S • 1/2H 2 0 

Required: 0,63.88; H,6.95; N,5.52; 

Found: C,63.93; H,6.87; N,5.37; 

Example 92 

Production of 6-[6,7-dihydro-7,7-dimethyloxazolo[4,5- 
g ] benzof ur an ] - 2 -y lthio-N- ( 2 , 6-diisopropy lpheny 1 ) hexanamide 
In the same manner as in Example 77 except for the use 
of 2,3-dihydro-2, 2-dimethyl-7-benzofuranol instead of 2- 
tert-butylphenol, reaction progressed to recover the 
objective compound as a colorless crystal. 
Melting Point : 136-137°C 

IR (KBr) cm -1 : 3417, 3249, 2984, 1648, 1509 
1H-NMR (d 6 -DMS0) 6 : 

1.12 (12H, d, J = 6.8 Hz), 1.49 (6H, s), 1.51 - 1.61 (2H, m) , 
1.66 - 1.76 (2H, m), 1.80 - 1.88 (2H, m) , 2.36 (2H, t, J = 6.6 
Hz), 

3.08 (2H, sept, J = 6.8 Hz), 3.12 (2H, s), 3.33 (2H, t, J = 

7.1 Hz), 

7.02 (2H, d, J = 7.8 Hz), 7.09 (2H, d, J = 7.8 Hz), 

7.09 (2H, d, J = 7.6 Hz), 7.19 (1H, t, J = 7.6 Hz), 8.70 (1H, 
br s) 

EIMS m/z (relative intensity) : 494 (it) , 176(100) 
Elementary Analysis : C2 9 H3 8 N20 3 S 
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Required: C,70.41; H,7.74; N,5.66; 
Found: C,70.36; H,7.64; N,5.75; 

Industrial a pp i if*«hj i -j+y 

As has been described above, the novel anilide compound 
of the invention is useful in the form of pharmaceutical 
composition, specifically as acyl coenzyme A cholesterol 
acyltransf erase ( ACAT ) inhibitor. 
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